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Electrical Treatment THE illustrated article which we pub- 
of Sewage. lish this week, supplementing our spe- 
cial correspondence of last week, on the Webster electrical 
process for the treatment of sewage, is one of great im- 
portance, The apparatus is simple, yet apparently quite 
effective, and according to the figures given the total ex- 
penses, including interest on plant, etc., do not 
exceed ‘five dollars per one million gallons of sewage 
treated. With such a plant as he is now using Mr, Web. 
ster can dispose of the sewage of a city of 8,000 or 10,000 
inhabitants, and that being the case, he bids fair to give 
Sanitary engineers one of the most valuable improve- 
ments submitted to them in a long time, 


Conspiracy by GENERAL BOULANGER since his flight 
Telephone. from Paris to Brussels has been keep- 
ing up communication with his followers, it is said, by 
means of the telephone service between fhe two cities. 
Now, however, he has been warned to leave Belgium by 
the government of that country, and he is going to Eng- 
land, so that he will not be able to keep so closely in 
contact with his friends. So long as he could use the tele- 
phone he had his opponents at an advantage, and this they 
were evidently quick to see. 





Electrical Sup- Tue interest which the public has 
plies. taken in electrical applications and 
in electrical science is nowhere more manifest than in 
the large increase in what is known as the “ electrical 
supply ” business. Not only have those formerly engaged 
in this line experienced a large increase of business, but 
new firms have rapidly come into existence, and many 
more will from time to time find the field an in- 
viting one. For all such the ‘‘Short Notes” which 
Mr. De Land offers m another column will be most 
welcome. As the voltaic battery in one form or another 
still commands an enormous sale, our contributor has 
taken ‘‘ battery supplies” as the subject of his first article, 
and the result of his experience may do much to cause 
the avoidance of false steps by beginners. What he says 
with regard to sal ammoniac and the determination of the 
exact weight required for each battery is of special im- 
portance, for these batteries are as often condemned on 
account of the wrong strength of the solution as for any 
inherent defect in the cell itself. 
Recalescence AMONG the many phenomena ob- 
of Iron, served in the thermo-magnetic quali- 
ties of iron and steel, there are probably none which will 
excite greater interest than that which has just been 
drawn atteation to by Dr. John Hopkinson in England, 
and which is so fully corroborated by Prof. Elihu Thom- 
son. Asshown on another page, both these observers 
have noted the fact that upon allowinga bar of steel to 
cool down from a high point, its temperature lowers to a 
certain degree, and then increases for a time, and it 
finally loses its temperature at the regular rate again. 
This point of reheating or recalescence is shown to take 
place au the temperature at which the iron loses its mag- 
retism. Dr. Hopkinson ascribes the phenomenon to the 
direct action of magnetism, and Professor 'Thomson part- 
ty agrees with him, but pvts forth the suggestion whether 
the reheating may not be due to a temporary increase in 
electrical resistance due to the assumption of magnetism 
by the magnetic metal. Further experiments ‘in this di- 
rection will probably throw more light on this subject, 
and may add fruitful suggestions on the best methods of 
construction of thermo-magnetic motors. 





Improvements FoR many years past the chief aim of 
in Telegraphy. inventorsin the field of telegraphy 
has been to depart, if possible, from the old ‘‘ exhausted” 
methods and to devise new systems which are designed to 
increase the transmitting capacity of the line wire. Laud- 
able as this ambition is, the fact nevertheless remains 
that there is still room for improving the condition of the 
old and well-established Morse. A proof of this is given 
in the article which we publish on another page, which 
we have no doubt will greatly interest all practical tel- 
egraphers, especially those who have had occasion to be 
located at way stations. They will recall with feelings not 
of the pleasantest the long and weary waits and the 
fruitless efforts to obtain control of the line, 
due tothe fact that their signals were not received 
owing to the non-adjustment of the relays on the line in 
bad weather. Mr. Delany, recognizing the gravity of this de- 
fect, has set about removing it, and the means by which 
he accomplishes it are both simple and elegant. By rup- 
turing the line simultaneously at the two terminal stations 
at each contact of the key he secures an absolute break in 
the line, no matter what the leakage may be, which would 
otherwise tend to make the line appear continuous to in- 
termediate operators. It seems strange that the defect so 
long known has been allowed to exist, and although it 
might have been remedied by the employment of reverse 
currents for signaling, its successful removal without 
interference with the regular system as practised in this 
country is unquestionably a marked advance in Morse 
telegraphy. 
Sir W. Thomson’s In his address as the first president of 
Addross. the London Institution of Electrical 
Engineers, which we have been trying for some time to 
find space for and now publish, Sir William Thomson 
touches on so many points having a direct bearing on the 
formulation of an electric theory, that, coming, as it does, 
from one acknowledged to be an authority on the subject, 
its careful study will do much towards directing the 
reader in the right direction, even if it does not indicate 
to him the exact path. Sir William shows how, by succes. 
sive advances in practical electrical applications, the theory 
has been enlarged, one of the best illustrations of which is 
the working out of the method of operating the Atlantic 
cables. Passing over the many interesting points in this 
department relating to speed of transmission through iron- 
armored cables which have recently been discussed in 
these columns, we are brought to the consideration of the 


alternating current and its influence on the conductive 
capacity of conductors. Thus Sir William shows that ina 
solid copper cylinder 100 centimetres in diameter, the ohmic 
resistance is 85 times greater than for steady currents 
when the period is equal to 80 reversals per second, such 
as is used in a number of converter systems; and that for 
10 centimetres diameter upwards the conducting power 
increases scarcely more than as the diameter simply, and 
not as the square of the diameter, as in the case of steady 
currents. The application of this important fact to the dis- 
tribution of heavy alternating currents must be at 
once obvious, and has already been taken into ac- 
count in some recent work of this character. Still 
another application of the same theory is pointed 
out, namely, in its relation to telephony. The telephone, 
current being alternating in its character, is naturally 
amenable to the same laws, and ina certain sense toa 
far greater degree on account of the greater frequency of 
alternation of the current. The remedy for the difficulty 
in both cases is the changing of the form of the conductor 
so as to obtain an equal distribution of the current 
throughout the conductor, But itis when Sir William 
attemps to give a working analogy to explain the various 
phenomena of electricity and magnetism that he brings 
out the nature and function of the ether in the clearest 
light. With all the thought which he has confessedly 
bestowed on the subject for forty-two years Sir 
William is forced to acknowledge that the specific relation- 
ship between the different electric and magnetic phe- 
nomena exhibited in solid bodies is still unsolved by him. 





Cutting Down THE pole-cutting crusade of the New 
the Poles. York Board of Electrical Control last 
week may be viewed in a variety of ways, and, while it 
finds many admirers, has been adversely criticised, not only 
by most electricians, but by a portion of the public, which, 
in this case as in others, is not quite sounanimous as some 
of the papers would like to make out. On one hand there 
is heard enthusiastic praise of the spirit of Mayor Grant 
and his associates, and on the other is the expressed 
belief that the motive animating the Board is 
derived from pressure exerted by its friends who have 
money invested in the idle subways, and that, as usual in 
New York affairs, the matter is one of rank political 
jobbery that will sooner or later be exposed and punished, 
The questions that interest a technical journal are perhaps 
of aslightly different nature. Admitting that after all 
the board has been patient and long suffering, and is act- 
ing within its powers, three main doubts arise on points 
relating to electrical industries. One is as to whether 
the arc light wires can be worked successfully and 
continuously underground; another is, whether, if they 
can be, it will pay to operate them so at current rates per 
lamp and per duct; and the third is the effect of this raid 
in New York on electrical applications throughout the 
country. It is claimed, as to the first doubt, that the arc 
light cables in New York are giving good results, and this 
is true as far as the tests have gone. In fact there is 
even promise of improvement on this score, especi- 
ally if the troublesome gas can be more readily got 
rid of. The second point is more dubious, and 
we need hardly recall the figures given so carefully at 
Chicago, to show that the cost of underground operation 
at present seems prohibitive unless the hire of ducts can be 
cheapened. Now, looking upon the arc light as a great 
boon in any thoroughfare, and, electricity as the great 
improvement of the day, we should greatly deplore seeing 
either injured in such a manner and placed beyond popu- 
lax enjoyment. And this brings us to the third point, 
namely, the effect on electrical applications throughout 
the country. We have no hesitation in saying that the 
effect will be bad, for attempts will be made in many 
places to imitate New York, where the conditions are 
totally different. We notice already several papers in 
minor towns talking about the wires as though every back 
alley ought to have its subway, so that not a wire would 
be in sight. Such talk is the wildest nonsense, and we 
can only hope that the healthy reaction which will surely 
come will not be too late to be of service. The effect is not 
bad merely with regard to electric lighting by any of the 
systems of distribution, but also in respect to electric 
roads using the overhead wire. The electric railway in- 
dustry, one of the greatest blessings to growing towns 
and cities, is just at its start, and needs encouragement, 
not checking. The overhead wire structures are far from 
unsightly, but even if they were ugly, as the New York 
elevated road is, for example, the enormous good they do 
in the matter of rapid transit, would more than 
condone. Sooner or later, we think, people will 
begin to see that much of the ‘‘sentiment” against 
overhead wires is fictitious and worked up. We have 
heard men declaiming extravagantly against overhead 
wires who failed utterly when asked to tell which side of 
the street the obnoxious wires ran, and we have also 
known subway bills to be introduced in Legislatures by 
parties who certainly were never thought to be over bur- 
dened with zeal for the general welfare. Underground 
wires are good things, and in some places the more there 
are thebetter. But overhead wires are also good things, 
and if it comes to a decision for electricity with them as 
against a reversion to old methods, with gas, horses and 
such agencies, but no overhead wires, we are quite confi- 
dent that electricity will survive and stand. 
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IN THE FIELD AND ON TORPEDO WARFARE. By R. Von 
Fischer-Treuenfeld. London: Alabaster, Gatehouse & 
Co. New York: D. Van Nostrand Company. 71 pages, 
54 by 8}. Price, $1.20. 


It is but a few years since the applications of electricity 
to warfare were limited to practically three branches, 
namely, field telegraphy, submarine mining and torpedo 
defenses, and even these were not carried out to any 
great extent. Modern methods of warfare, however. 
with improved methods of communication, with new 
sources of electricity at command and with heavier arma- 
ments both on land and sea, have brought about a marked 
change and a great advance. Thus, while formerly the 
military telegraph was used mostly for communication 
between the headquarters of different armies, we 
now find its use largely extended, so as to put 
the commander into communication with many sub- 
ordinate officers, and even regiments and outposts 
are now placed in close connection with the 
base of operations. The torpedo service also, beginning 
with isolated submerged mines, has now branched out into 
electric torpedo work, both movable and submarine, and 
requiring a high order of engineering and electrical skill. 
All this has been accomplished in a comparatively short 
time, but the student who would wish to post himself on 
this work might find it difficult to wade through a large 
number of publications to get at the literature of the sub- 
ject. The author has therefore taken upon himself the 
task of providing an index of such literature, and his work, 
which is very well done, is subdivided under 29 heads, be- 
ginning with military telegraphy generally, including mili- 
tary telephony and all the subdivisions which come under 
this head, the signal service, either ordinary signaling or 
signaling by means of balloons, carrier pigeons and the 
like. The index also includes references to military railways, 
telegraph maps, military photography, torpedo service and 
defenses of all kinds, both land and submarine, electric 
light apparatus as applied to military purposes, electric 
guns, range finders and a variety of kindred subjects. An 
additional value is given by the appended index to authors, 
which thus makes the tracing of an article of easy accom- 
plishment. 


BERECHNUNG ELEKTRISCHER MASCHINEN. 
Munich: R, Oldenbourg. 


By Ernst Hein- 
rich Geist. 68 pages, 4 x 9. 

Price, $1. 

The author has sought to give in a concise form the 
methods to be adopted in the calculation of the elements 
of dynamo-electric machines. For this purpose he begins 
by fixing the number of poles to be employed in the mach- 
ine and then develops the size of poles and the length of 
wire, and finally the relation between the various parts, 
together with the pre-determined efficiency of the machine. 
After developing the various formule he passes on to their 
application to a series of machives of different voltage and 
ampérage, for the series, shunt and compound dynamos, 
and adds thereto similar calculations for electric motors, 
alternating current machines and transformers. Natural- 
ly most of the formule require the introduction of con- 
stants derived more or less from actual practice, and the 
value of the work suffers from the fact that the author bas 
not introduced such constants as have actually been found 
to give the best results in practice. The book, however. 
is useful in showing the manner in which the construction 
of such machines is developed from the primary consider- 
ations of duty and efficiency. 
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Note on the Recalescence of Jron. 


BY PROF, ELIHU THOMSON, 


In a paper recently read before the Royal Society,* by 
Dr. J. Hopkinson, he describes some experiments on the 


recalescence of iron. The very interesting phenomena there 
recorded belong, without doubt, to the same class as some 
phenomena which I have repeatedly noticed in welding 
steel bars by electricity. 

When two bars of tool steel are abutted in the welding 

clamps and the current is turned on so as to gradually 
heut the bars to redness, there is noticed a sudden bright- 
ening after the bar has passed through the dull red stage, 
and a rather sharp line of demarcation between the 
brighter and the duller metal nearer the clamps may be 
seen. This line moves in each of the two pieces from the 
joint outward towards the clamps, marking the spread 
laterally from the proposed joint of a zone of increased 
temperature, pretty sharply defined from the metal of the 
lower temperature on each side of it. Similar and re- 
versed phenomena have sometimes been noticed in the 
eooling of the pieces. 

I was at first disposed to attribute the phenomena, dur- 
ing the heating by the current, to a critical point of 
resistance, after passing which the resistance curve or 
temperature co-efficient took a sudden lurch; but the 
observations of Dr. Hopkinson seem to me to be sufficient 
to explain the phenomena, at least in part, though it is 
not impossible that at the temperature of recalescence 
there may exist also a critical change in electrical resist- 
ance, which may add its effects in producing the pheno- 
mena noticed during the heating by the current. 

I have not noticed this effect in soft iron or in other 


* See this page. 
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metals, hard tool steel being the only one which appears 
to give it, so far as any observations have been made by 
me. During the heating of the steel by the current there 
is, a8 Dr. John Hopkinson explains in connection with his 
observation of an ascending curve of temperature, an ab- 
sorption of heat at the point of recalescence, which point 
being passed, the temperature rises quite rapidly. This 
gives the effect which I have stated, i. e., the sharply de- 
fined zone of higher temperature spreading laterally from 
the joint during the heating operation. 

I have noticed the same phenomena in the heating of a 
complete steel bar between the welding clamps without 
forming a joint, there suddenly appearing ata middle 
point between the clamps a zone of high temperature, 
rather sharply defined from the cooler and less luminous 
metal around it, which gradually spreads toward the 





RECALESCENCE OF [ROX-—-ExvInU THOMSON 


clamps. This I have attempted to indicate in the accom- 
panying illustraticn, where the steel bar A is being heated 
between the clamps CC by the passage of a heavy electric 
current, After passing a dull red a much brighter zone 
appears at the middle M, and expands along the bar. Of 
course, it is impossible to check the heating so as to pre- 
vent this zone from spreading, because the conductibility 
of the metal for heat itself would, ina few seconds, merge 
the heated zone with the adjacent cooler portions of the 
bar, and therefore the line of demarcation is more notice- 
able or decided the quicker the heating action progresses. 
———____~> + © 0+ 
Recalescence of Iron.* 


BY J. HOPKINSON, F.R.S. 


Professor Barrett has observed that if an iron wire be 
heated to a bright redness and then be allowed to cool, 
that this cooling does not go on continuously, but that 
after the wire has sunk to a very dull red it suddenly 
becomes brighter, and then continues to cool down. 
He surmised that the temperature at which this occurs 
is the temperature at which the iron ceases to be mag- 
netizable. In repeating Professor Barrett's experiments ] 
found no difficulty in obtaining the phenomenon with 
hard steel wire, but I failed to observe it in the case of 
soft iron wire, or in the case of manganese steel wire. 
It appeared to be of interest to determine the actual 
temperature at which the phenomenon occurred, and 
also the amount of heat which was liberated. Although 
other explanations of the phenomenon heve been 
offered, there can never, I think, have been much doubt 
that it was due to the liberation of heat owing to some 
change in the material, and not due to any change in the 
conductivity or emissive power. My method of experi- 
ment was exceedingly simple. I took a cylinder of hard 
steel, 6.3cm. long and 5.1 cm. diameter, cut a groove in 
it, and wrapped in the groove a copper wire insulated with 
asbestos. The cylinder was wrapped in a large number 
of coverings of asbestos paper to retard its cooling, the 
whole was then heated to a bright redness in a gas 
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furnace, was taken from the furnace and allowed to cool 
in the open air, the resistance of the copper wire being 
from time to time observed. The result is plotted in the 
accompanying curve, in which the ordinates are the 
logarithms of the increments of resistance above the re- 
sistance at the temperature of the room, and the abscissz 
are the times. If the specific heat of the material 
were constant, and the rate of loss of heat were 
proportional to the excess of temperature, the 
curve would be a straight line. It will be observed 
that below a certain point this is very nearly the case, but 
that there is a remarkable wave in thé curve. The tem- 
perature was observed to be falling rapidly, then to be 
suddenly retarded, next to increase, then again to fall. 
The temperature reached in the first descent was 680° C. 
The temperature to which the iron subsequently ascends 
is 712°C. The temperature at which another sample of 
hard steel ceased to be magnetic, determined in the same 


* Paper read before the Royal Society, Thursday, March 21, 1889. 


way by the resistance of a copper coil, was found to be 
690° C. This shows that within the limits of errors of ob- 
servation the temperature of recalescence is that at which 
the material ceases to be magnetic. This curve gives the 
material for determining the quantity of heat liberated. 
The dotted lines in the curve show the continuation of the 
first and second parts of the curve; the horizontal distance 
between these approximately represents the time during 
which the material was giving out heat without fall of 
temperature, After the bend in the curve the tempera- 
ture is falling at the rate of 0.21° C. per second. The dis- 
tance between the two curves is 810 seconds. It follows 
that the heat liberated in recalescence of this sample is 
173 times the heat liberated when the iron falls in tem- 
perature 1° C. With the same sample I have also observed 
an ascending curve of temperature. There is, in this case, 
no reduction of temperature at the point of recalescence, 
but thereis a very substantial reduction in the rate at 
which the temperature rises, 


n the Heating of Thin Wires by the Electric Cur- 
rent.* 





BY ALEXANDER BERNSTEIN. 


At the beginning of last year Mr. Preece gave an ac- 
count of experiments, according to which the current 
necessary fer the establishment of a definite temperature 


in a conductor follows the formula C = a 4d, in which 
C isthe current, d the diameter of the wire, and a a con- 
stant. For wires under .25 mm. in diameter, this formula, 
however, appears to be inapplicable; and according to Mr. 
Evershed a very fine wire, when heated by acurrent to 
the same temperature as a somewhat stouter wire, may 
actually absorb more energy. Professor Ayrton demon- 
strated mathematically that for thin wires the current 
which will produce a given temperature is proportional to 
thediameter. Since then the author has experimentally 
investigated this subject. It has hitherto been assumed 
that for a conductor heated by the current, the tempera- 
ture and the nature of the surface being the same, the elec- 
trical energy expended is simply proportional to the 
surface of the conductor, and therefore has a con- 
stant value per unit of surface. If W be the resistance, r 
the specific conductor resistance, and 7 the length of 
the wire, and aa constant, then C? W= ald. If we put 


=F : we obtain the equation C = a /d*, already 


d*’ 
given, and this formula agrees well with the observations 
in the case of wires above 25 mm. in diameter. The 
observations were, however, made only in air, and the 
author therefore investigated the heating of much finer 
wires at various air pressures, and in the most perfect 
vacuum, For this purpose six Jamps with straight plati- 
num wires of various diameters were made and put on 
the pump simultaneously, so as to insure equal air pres- 
sure in all. The temperature chosen was that of a faint 
red glow, just observable in a darkened room, and the 
current and E. M. F. were noted for each air pressure, 
which was observed by means of a barometer. In all 
cases the heated conductor was horizontal. The follow- 
ing table gives the diameter of the wires in millimetres, 
and the energy required to produce the faint red glow, in 


watts per 10 sq. mm. of surface. 
Energy per 10 sq. mm. of surface. 





zn : 
Diameter At atmospheric 60 cm. 76 cm. 76.4 cm. 
in mm. pressure. barometer. barometer. barometer. 
0:26 0.6 0.47 0. 0.095 
0.23 0.66 0.58 0.46 0.1 
0.19 0.85 0.71 0.52 0.097 
0.165 0.9 0.72 0.56 0.1 
0.11 1.3 a 0.7 0.2 
0.09 15 1.17 0.77 0.12 


A number of lamps, which were provided with carbons 
instead of platinum wires, were simultaneously exhausted 
on the same pump; but since the carbons were not made 
glowing, a good vacuum was not obtainable. The mean 
result was as follows: 


Diameter Energy per sq. mm. 


in mm. of surface, 
CCG Lem vuln da case Suede bens Ghee pa ae ane 0.51 
RS kg Fang pak s ob ok pcs obi ed tvs 00s awh a tee inresaitous 0.51 
I tha 2c ui Kk os hae PRP ON ee aes eo eon Sen wea eed 0.54 
cn a a eg We ee eee ea a ake tii 0.54 
i oe oe ae, eee 0.54 
ES hte ei Sle: oe eae Cele cates oa e ey Fo ve 0.56 
5 ERE rer no ne aie rman 0.85 
a nO i a a ee aie 0.95 


The energy per unit of surface of carbon filament would, 
of course, have been much less with a good vacuum. 

Experiments made with lamps containing a platinum 
wire and a carbon filament show that less energy is 
required for heating the platinum wire to a given tem- 
perature than for heating the carbon filament. The fol- 
lowing is a summary of the results: 

1. That, with a perfect vacuum, the energy per unit of 
surface required for maintaining a given temperature of 
the conductor traversed by the current is independent of 
the diameter of the conductor. 

2. That, with an imperfect vacuum, the direct cooling 
by the gases surrounding the conductor has a considerable 
influence; in the case of a larger diameter of the con- 
ductor, this influence is, however, considerably less than 
in the case of a smaller diameter. 

Since the maintenance of a perfect vacuum in com- 
mercial glow lamps is impossible, it follows that in the 
jong run the lamps with stouter filaments must prove 
the more economical. 


“*Abstract of a paper published in the “Centralblatt fiir Elek- 
trotechnik. 
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Electric Lighting for the City of Brussels. 





The city of Brussels, Belgium, will receive tenders up 
to July 1, for the establishment and working of a system 
of electrical distribution by means of underground wires 
for the purpose of furnishing light and motive power, and 
if need be currents capable of being utilized in other 
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counts. 


‘The contractor will forfeit his concession if it is proved 
that the service does not come up tostandard. This fact 


to be certified to by three experts, nominated respectively 


FIG. 2.-FIELD OF THE WESTERN ELECTRIC INCANDESCENT DYNAMO. 


ways. Competitors must present schemes of such a 
character as to permit of a first installation of at least 
10,000 16 candle-power lamps within an area to be indi- 
cated by the competitor. Persons sending in tenders 
mus' set forth the conditions upon which they will under- 
tuke to extend the area of supply upon being asked to do 
so by the city. The concession will be fora maximum of 
eighteen years, the city reserving to itself the right of 
purchasing the installation at the end of three, six, or 
nine years and at the expiration of the concession. The 
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FIGS. 1 AND 3.-INCANDESCENT DYNAMO AND RHEOSTAT OF THE WESTERN ELECTRICJ COMPANY 


terms upon which they will consent to be bought out at 
the end of these periods must be set forth by the con- 
tractors. 

The tenders must contain the price per 100 watt-hours, 
which it is proposed to charge for the electric current in 
the case of (i.) private consumers, (ii.) public lighting and 
town service. Persons sending in tenders must name the 
sum they propose to pay the city, and the amount they 
are prepared to deposit as a security for the execution of 
their obligations. They must send in an exact statement 
of the conditions upon which they will accept the under- 
taking, in which the two following clauses will have to 


. 
x 


by the city, the contractor, and the presideut of the Court 
of First Instance.” 
We should greatly like to see Americans get this con- 
tract, 
——__—__ _____ — ~> +e <> ecm. -—----— 


Suit for Mistake in a Cipher Message. 





The suit of Frank J. Primrose to recover heavy damages 
from the Western Union Telegraph Company arising 
from an excessive purchase of wool in June, 1887, owing 


toa mistake made by a receiving operator in a cipher 
message, ended in favor of the defendant in the United 
States Circuit Court, at Philadelphia on April 16. Judge 
Butler delivered an oral opinion upon the question 
whether a nonsuit should be granted. He dwelt at 
lengtn upon the agreement printed on the back of the 
telegraph blanks, which stipulates that upon the payment 
of an extra charge of half of the price of sending a mes- 
sage, it can be repeated and the danger of mistake 
avoided. This was not done in this instance. The de- 
cisious rendered in numerous similar cases were also re- 
ferred to by the judge and a nonsuit was granted. Judge 
MecKennan, who sat beside his colleague, concurred in the 





‘* The representatives of the city are to have at all times 
access to the buildings of the ‘Concessionnaire,’ in order 
that they may be able to control the service and the ac- 
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decision, Counsel for Mr. Primrose, with the consent of 
the lawyers on the other side, asked that the nonsuit 
should not be entered, as he thought that the record of 
his client’s suit would be in better shape to go to ahigher 
court if a verdict was taken. Judge Butler then in- 
structed the jury to. return a verdict for the Western 
Union and this was done. 


oe 


Electric Deposition on Glass or Porcelain. 


ween 

The process, which is ascribed to M. Hansen, is thus 
| briefly described: The great difficulty was found to be 
| that of giving a conducting surface to the glass, because 
the medium, being no longer susceptible of removal once 
deposition had taken place, had necessarily to be of such a 
nature as not to weaken the adhesiveness of the deposited 
metal. The medium used is a solution of chloride of gold, 
or of platinum in sulphuric ether, which has received a 
sufficient quantity of sulphur dissolved in a heavy oil, to 
bring the whole, after being gently boiled, to a consistency 


| which permits it to be painted on the glass, etc., witha 


brush. The plate is then slowly heated in a furnace until 
the sulphur and chlorine are driven off, leaving the gold 
or platinum adhering tothe surface. The plate can then 
be treated in the ordinary manner. 


oro 2 0 


Che Western Electric Company’s Incandescent System. 


We illustrate on this page the incandescent lighting sys- 





tem recently introduced by the Western Electric Company, 
of Chicago, New York, London and Antwerp. It is of 
their own manufacture and design, and possesses new and 
interesting features. We are indebted to Mr. F. B. Badt 
of the Company, for the following details: 

The type of field magnet frame used in their well-known 
arc lighting system is not used for incandescent lighting, 
but a simpler form, and one better adapted to this class of 
work, has been adopted. Fig. 1 illustrates a complete 
dynamo, while Fig. 2 shows a field magnet and pole-pieces 
only. The whole iron base is cast in one piece. The cores 
of the field magnets are made of soft iron, and pole-pieces 
are cast upon the upper ends of the cores. The lower ends 
of the cores are bolted to the cast-iron hase. There are, there- 
fore, only two magnetic joints in the whole system. The 
field magnet coils are connected, shunting the armature. 
The automatic regulation thus secured is practically per- 
fect. Any number of lamps may be cut in or out without 
visibly affecting the candle-power or brilliancy of the 
lamps throughout the system, The armature is of the 
drum type, and is wound in a very simple and peculiar 
way, avoiding all joints in the wires but two. The elec- 
trical and commercial efficiency of the dynamo is very 
high, while in its mechanical construction it is above the 
average. Thereisa self-adjusting bearing on the pulley 
side. 

The peculiar form of the cast-iron base results in bring- 
ng the armature shaft at a convenient height from the 
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floor, but not so high as is usually the case in dynamos 
having this type of field magnet; while at the same time 
it permits the use of the sliding carriage for adjusting 
belt tension without raising the dynamo or rendering it 
unstable. On the top of the pole pieces is secured a hard 
wood board, on which the field and main binding posts 
are mounted. 

The rheostat, Fig. 3, is non-combustible. It consists of 
a cast-iron frame provided with porcelain insulators, to 
which the German silver wire coils are attached. The 
front of the rheostat box is covered with glass, preventing 
dirt and dust from getting inte the box and at the 
same time allowing ready inspection, 
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_ Figs. 4 and 5 represent the voltmeters and ammeters. 
The instruments are dead beat, and may be left in the 
circuit permanently without overheating. 

The lightning arrester used, Fig. 6, is very simple in its 
operation, and requires no automatic cut-outs or safety 
strips for the prevention of short circuits. The jaws of 
this lightning arrester are made of carbon plates with 
‘‘saw teeth.” In case the dynamo current should follow 
a discharge of atmospheric electricity an arc may be set 
up, but this will burn away some of the carbon points, 
and thus free the dynamo of the short circuit. Such a 
carbon lightning arrester can, of course, only be used for 
low tension dynamos. 

Fig. 7 represents the multiple safety cut-out board 
mounted on wood or porcelain. It is used where wires are 





Fic, 4.—VOLTMETER FOR WESTERN ELECTRIC SYSTEM. 


run to central distributing points located in closets. All 
the safety devices are provided with glass covers to keep 
out the dust and at the same time allow of ready inspec- 
tion. 

The whole system is carefully worked out to the small- 
est details, and the best experience has been brought to 
bear to construct the most perfect apparatus. 


—————sB-co-—- oo 


Short Notes for Beginners in the Electrical Supply 
Trade. 





BY FRED, DE LAND. 
I.—Battery Supplies. 

Sal Ammoniac.— Accompanying nearly every open cir- 
cuit cell is a package containing from four to six ounces 
of salammoniac, which should be granular in structure, 
clear and white, free from any sign of moisture, and 
should not exceed in weight the quantity proved to be 
best adapted for, and sent out by, the manufacturers of that 
particular battery, the proper amount being just sufficient 
to form not only a solution at the ordinary temperature 
of water, butone in which the salt will not be precipi- 
tated should the temperature of the solution fall 30 degrees. 
If too little of the salt is dissolved, crystals of chloride of 
zinc will be formed and but little energy obtained ; if too 


marked on the outside or end of the cask in foreign charac- 
ters, as well as by a symbol or letter indicating the quality. 
But it is a question whether any cask ever yielded within 
10 per cent. of the amount indicated. In one lot of five 
casks received, the deficiency in actual weight was over 
15 per cent., when transferred to other containing pack- 
ages. This fact should be considered in estimating the 
percentage of profit to be added to the cost price. When 
opening one cask immediately after its arrival, the tem- 
perature within was noted at 90 degrees, while the interior 
surface of the staves was saturated with a sticky fluid. In 
another cask not opened for several months after arrival, 
the deliquescent salt continued to ooze out till the floor on 
which the cask rested was saturated with its moisture. 
To what was this loss originally due? Was the compart- 
ment of the vessel or steamer bringing it over dangerously 
warm? Or had it been packed before being thoruughly 
dried? Should the sal ammoniac at any time show indi- 
cations of moisture it should at once be removed from the 
container and loosely placed in a current of dry, cool air, 
and occasionally turned over till all signs of moisture have 
disappeared. If possible, it should then be placed in new 
containers. A cheaper and quicker method is to ship it to 
some distant customer who has remitted the cash with 
his order! 

At the present time there are two firms, at least, who 
endeavor to send out just that proportion of the best grade 
of sal ammoniac that will yield the best results-with their 
battery, thus acting conscientiously and in good faith 
with the contractor who pins his faith on their honor and 
stakes his reputation on the successful operation of the 
battery employed. 

After seeing the careless manner in. which a certain 
house allowed its packages of sal ammoniac to be sent out, 
the question arises if a more powerful weapon could be 
desired by a competitor for the destruction of the pre- 
viously good records of a battery, and it is a question 
whether it is profitable—to say nothing about being just 
and right—to place the reputation of both the battery 
and of electrical contractors at the mercy of some three- 
dollar-a-week boy who may be set to doing up packages 
of sal ammoniac during idle moments with no other in- 
structions than to ‘“‘put about so much in each bag.” 
With no conveniences to facilitate the work or weigh the 
proper amount, depending only on his eye to judge of the 
quantity required, is it any wonder that too little, or too 
much, is more apt to be sent out, rather than the correct 
amount, and the unfortunate cell in which it is used 
proves faulty. 

In the retailing of sal ammoniac there is nearly as much 
profit to supply men as in the sale of epsom salts by drug- 
gists. Therefore the customer should be cultivated and 
encouraged by giving him only the best grade obtainable. 
Have some neatly double-wrapped packages properly 
labeled at hand to prevent any delay in serving the cus- 
tomer. 
pounds are of convenient size. 





casks containing about 700 pounds. The net weight is| are formed from commercial metallic zinc, ard not from 


chemically pure zinc, which is far too expeusive, though 
having the great advantage of giving a constant electro- 
motive force and of not decomposing acidulated water 
and thus preventing polarization. The commercial grades 
always contain impurities in the shape of foreign metals, 
avd have been either wrought, rolled, cast or drawn into 
their present shape and then amalgamated in order to se- 
cure a more constant electromotive force, and to cause the 
zinc to wear uniformly and to prevent consumption of the 
metal when the battery is not in use, which always occurs 





Fic. 5.—AMMETER FOR WESTERN ELECTRIC SYSTEM. 
if the zinc is not amalgamated, as shown by Kemp as far 
back as 1828. 

The amalgamating solution may be prepared by mixing 
one pound of nitric acid with two pounds of muriatic 
acid, and adding slowly eight ounces of mercury. When 
dissolved add three pounds more of muriatic acid and stir 
for several minutes, The zinc is first cleaned with a 
solution of potash or sulphuric acid, and then dipped in 
the mixture fora moment, then rinsed in clear water, 
when the surplus mercury comes off. This will make over 
two quarts of solution, a quantity sufficient to amalga- 
mate about 350 Leclanché zincs. 

In forming the elements into the desired shape, it will 
often be found that casting is the cheapest process, but 
shortens the life of the zinc by rendering it brittle and 
porous, or full of minute air holes, This is often caused 
by neglecting to keep the mould in which the zinc is cast 
at the proper temperature. Wrought and rolled zincs 
are more dense, have a longer life and give better satis- 
faction, but the best class of plain shaped elements are 


Packages containing + pound, 4 pound, 1, 2 and 3/ made from zinc rods that have heen drawn to the required 
The first can be put up in| size and shape, being firm and compact in structure and 


lots of five hundred, the second in lots of fifty, the remain. | wearing uniformly. 


der in lots of adozen. Then keep them in some dry com 
partment or shelf easy of access. 
Blue Vitriol.—Biue vitriol, technically known as cuprii 


sulphas or sulphate of copper, and sometimes called for as 





The electrical conductivity of rolled zinc is only about 
one-fourth that of pure copper, and the amalgamation 
adds nothing of value to its conducting qualities. As 
medium size sheets of amalgamated zinc retail at about 





FIGS. 6 AND 7.-LIGHTNING ARRESTER AND MULTIPLE SAFETY CUT-OUT BOARD, WESTERN ELECTRIC SYSTEM. 


great a quantity is used, a portion will be precipitated and 
form a coating of crystals on the elements. 

When of good quality one ounce of granular sal ammo- 
niac will dissolve freely in six ounces of water at 60 de- 
grees Fahr., and will not be precipitated should the cell 
be placed where there is a great range of temperature, as 
for instance in a packing house. Like many other chem- 
icals and, like ice, it instantly lowers the temperature of 
the fluidin which it is dissolved. As ice is rapidly 
changed to water at temperatures above 32 degrees Fahr., 
so likewise sal ammoniac parts with its water of crystal- 
lization ata temperature of over 212 degrees Fahr., rapidly 
becoming deliquescent. Thus care should be taken to 
keep the salt in a cool, dry place; otherwise, a percentage 
will be wasted and the sides of the containing package 
will become moist and sticky. 

The best grades of sal ammoniac are obtained in Eng- 
land and on the Continent and shipped to this country in 


blue-stone, and as kupfer-vitriol and blau-vitriol by Ger-| twenty cents per pound, there is a fair profit yielded, and 


mans, is obtained by chemically treating copper ore. Its use 
electrically is confined principally to cells of the gravity 
type, and for this purpose it should come in small crystals of 
asize eyuivalent to one half of a cubic inch; it should have 
a rich blue color and not show the effect of oxidation when 
exposed to the air. A greenish deposit appearing on the 
surface of the crystals indicates the presence of an impur- 
ity in the form of copperas or sulphate of iron. 

Blue vitriol is placed on the market by various smelting 
and chemical works in this country, and the original 
packages are barrels containing about 300 pounds. The 
best grades retail at 15 cents per pound. One, two, five 
and ten-pound packages of blue vitriol should be strongly 
wrapped, labeled and held in readiness for customers, It 
should be kept in a dry, cool place, where the rays of the 
sun will not affect it, 

Zine.—The different zinc elements found in the market 


LE 


customers should be cultivated. 1t will be found profit- 
able to order at leust a hundred of each size of zincs used 
in the French Grenet battery, with suitable holes drilled 
in the tops—also some zincs for the No. 2 Smee battery. 
Experience proves that these sizes are called for more 
often than any other. Next in demand comes the 9 x 6 
xX 4 inch, or } inch plate. Beyond these standard sizes it 
will not prove profitable tocarry others in stock, except 
there be a special local demand for some particular sheet, 
It will be well to carry, say a dozen sheets of various 
thicknesses to be cut up when called for, A sufficient charge 
to cover labor and waste should always be added. On all 
standard sizes a better profit can be secured, and the cus- 
tomer more easily satisfied by selling by the piece and not 
by the pound. 

‘Carbon Plates.—Offering but very slight resistance to 
the passage of the electrical current, and affording many 
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points of contact for the gaseous elements, carbon com-| dust-proof, being screw-back and bezel, and in price but| the wires were cracked at the edge of thearmature, After 


pressed into various forms, principally plates or pencils, is 
a standard element, being used in almost every cell placed 
on the market since 1849, when Bunsen, in seeking a sub- 
stitute for the expensive platinum element, prepared his 
first ‘‘ battery carbon.” Battery carbons can be prepared 
by mixing powdered coke with gas tar or with treacle, or 
some similar preparation, and then baking to the proper 
degzee of hardneas. 

Perfect battery carbons are light in weight, hard, dense 
and evenly molded throughout, but have a soft, “ vel- 
vety” touch. and are not affected by acids. It has been 
found somewhat difficult always to secure such carbons, 
but there is one manufacturer in the East whose standard 





" A NEW ANTI-MAGNETIC WATCH CASE. 


is very high, and of whom it is said that ‘‘ he never sent 
out an imperfect carbon plate.” 

The life of a battery plate is practically unlimited, and 
its only disadvantage as compared with platinum is that 
when used as an electrode it adds slightly to the internal 
resistance, though that fault can always be reduced toa 
minimum by placing the respective elements in as close 
proximity as possible. Impurities ina carbon plate will, 
of course, add to the internal resistance of the cell in 
which it is employed, and a round carbon electrode is said 
to offer less resistance to the passage of the current thana 
square one. But the round carbon pencils used in arc 
electric lighting are not at ail suitable for use in galvanic 
batteries, being too bard and dense, and not at all porous. 

As the best grade of carbon plates cost but ten per cent. 
more than inferior carbons that provea constant source of 
annoyance to the user, retailers should never hesitate in 
making the selection, for the loss of one customer by dis- 
satisfaction may offset all gain. Men and boys experiment 
largely in electrical apparatus, and they are valuable 
customers, purchasing in fair quantities, paying cash at 
list prices, and calling almost daily. 
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Animal Magnetism or Suggestion. 


Dr. Pinel, of Paris, has succeeded in hypnotising several 
subjects by means of the phonograph. All the commands 
given through this channel were as readily obeyed as 
those uttered directly, and ‘‘ suggestions” of every possible 
sort were as effectually communicated through the medium 
of the machine as if made viva voce. The conclusion de- 
duced by Dr. Pinel is that the theory of a magnetic cur 
rent passing from the operator to the subject is entirely 
baseless, and that the real cause of the phenomena of 
hypnotism is nervous derangement on the part of tho:e 
subject to them. 
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A New Antl-Magnetic Watch Case. 





One of the most interesting of the countless indirect re- 
sults of the introduction of dynamo-electric machinery is 
the stimulus given to the production of watches that shal) 
be proof against all electric and magnetic disturbance. So 
far has the tendency gone that, without exaggeration, one 
may say it is now the popular and ‘‘correct” thing to carry 
a protected watch, even on the part of those who have no 
chance of going very close to dynamos or motors. It is 
realized that it is better and safer to have a watch of this 
class, for then, no matter whether the disturbing cause be 
a huge machine or be some subtle influence hard to detect, 
the works are safe, and the true hour of the day will be 
given. 

We illustrate on this page a recent and ingenious de- 
vice intended to meet the conditions of these modern 
times of electricity. It is an anti-magnetic nickel case 
brought out by the Atlantic Watch Case Company, of this 
city. These cases are made of nickel rolled on highly anti- 
magnetic metal, and will resist all magnetic and electric 
influences, answering for the cheapest as well as the 
highest-priced movement. Owing to the strength of the 
material, it is almost impossible to injure the case, It is 


little higher than the ordinary German silver cases now 
sold for nickel. 
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Sprague Electric Railway at Akron, Ohio. 





We give below an engraving, showing a view of 
one of the Sprague electric cars on the Akron, Ohio, 
Electric Railway. This road has been in operation about 
three months, and has been giving very great satisfaction 
ever since it was put into operation. Before decid- 
ing upon any system to be used in Akron, the City 
Council appointed a committee to investigate the different 
systems of electric railways in use in this country. After 
spending about two months in the investigation and visit- 
ing a number of cities, the committee voted unanimously 
in favor of the Sprague, and the contract was awarded to 
it in consequence. The management have been so well 
pleased with their electrical equipment, that they have 
ordered a similar equipment for the principal street rail- 
way at Erie, Pa., whichis owned principally by the same 
stockholders, 
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Mishaps with Dynamos. 





To the Editor of The Electrical World: 

Sir : I was much interested in the article in your issue 
of March 30, by ‘‘ W. F. G.,” on ** Dynamo Mishaps.” We 
had about the same experience with one of our alternat- 
ing machines. I think the armature must have been a 
little out of balance, or the bands may have been loose 
enough to let the wire fly out a little when running. 

Our night engineer called my attention to the fact that 
the machine at times would make a noise just as ‘‘ W. F. 
G.” describes it, but ours was accompanied by a small 
spark, sometimes on one pole piece and sometimes on 
another. The next day we lifted the field off and found 
bright places on some of the pole pieces and two or three 
bright spots on one end of the armature next to the pul- 
ley. Thinking that the box was worn a little, so that the 
belt pulled the armature over. we put the field back and 
tried it with a hard wood wedge at the top, bottom and 
sides, and it centred perfectly. It seemed to do better for 
a few days, but about a week afterward, at about day- 
light, one of the bands became loose and there was con- 
siderable ‘‘ fire works,” 





soldering these the machine worked all right. Hence, in 
case of trouble of this kind, it might be well to try the 
wires from the armature to the commutator. 

Jos. WILLS, Supt. 


— 
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The Webster Sewage Process. 

Jn our last issue we gave some account from our Eng- 
lish correspondent of the trial of the Webster system of 
purifying sewage by electricity, and we are now enabled 
to give a few additional details. 

The experimental plant with which Mr. Webster demon- 
strated the feasibility of his system of electrolytic treat- 
ment of sewage is a fairly large one, and would suffice 
for the treatment of the sewage of a town containing 
from 8,000 to 9,000 inhabitants, so that the results ob- 
tained may be considered as fairly conclusive for the 
application of the system on a large scale. Fig. 1, taken 
from Industries, shows a plan of the works, which com- 
prise two settling tanks, a series of electrolyzing tanks 
(which are not in use now), and a series of shoots in which 
the sewage is electrolyzed as it passes, The current is sup- 
plied by a 32 kilo-watt Edison-Hopkinson dynamo, capable 
of giving 1,600 ampéres at 20 volts pressure. Where shown 
on the plan, a pump raises the raw sewage into a duct, 
from whence it flows to a series of troughs or shoots. The 
iron electrodes in the shape of plates are inserted into 
these shoots, Fig. 2, and the sewage flows through 
the intervening space. At certain distances there are 
arranged baffle plates, or small weirs, for the better agita- 
tion of the liquid, which, as it passes, becomes electrolyzed, 
and finally escapes by the centre weir into one or other of 
the settling tanks. Two tanks are provided, so that one 
may be filled with the effluent, while the effluent in the 
other is allowed to rest undisturbed for an hour or two, 
so that the sludge may precipitate before the clear 
effluent is drawn off and discharged into the river. The 
electro-chemical action going on in this process is of a 
very complicated nature, and has not yet been definitely 
ascertained. According tv the inventor, the water, 
sodium, magnesium, and other chlorides, are split up into 
their constituent parts. At the positive électrode, 
chlorine and oxygen are set free, and, being in a nascent 
state, have a very high oxidizing power. At the negative 


The broken ends struck the col- | electrode, ammonia, potash, soda, magnesia, and similar 


THE SPRAGUE ROAD AT AKRON,1O. 


lector and binding posts. The next day I found the bind- 
ing posts and collector burnt full of holes. 

Taking the armature out, we found that it was appar- 
ently sound except that it had lost the third band from the 
pulley. We soldered the ends of the binding wires to- 
gether and it ran all right for three weeks, but another 
band broke and then we found that the binding wire had 
made contact on two bobbins and had been burnt off, 
damaging the bobbins so that they had to be rewound, 
The armature wire was not pulled off as in the case cited 
by ‘“‘W. F. G.” 

We once had a puzzle with one of our exciters; some- 
times it would not start to work for ten minutes, and one 
night fully an hour was lost trying to get it to work. All 
the connections were tightened and tested, and all at once 
it would start without any reason so far as we could see. 


I finally took it out, and in shaking the wires ruuning 
from the commutator to the bobbins, found that three of 


elements are set free. The nascent chlorine and oxygen 
partly unite, and with the water form hypochlorous 
acid. The positive iron plates are attacked, and ferroug 
hypo-chlorite is formed, while a portion of the hypo- 
chlorous acids attack the organic matter, and by oxi- 
dation render it innocuous. In this process the hydrogen 
evolved plays a merely mechanical part. The bubbles at- 
tach themselves to the precipitate; and carry the floccu- 
lent particles up to the surface in the form of scum, which 
after the liberation of the hydrogen, sinks to the bottom, 
and constitutes the sludge. It is noteworthy that the 
sludge does not hold so much water as when produced 
by a purely chemical process, and can be pressed with- 
out the addition of lime, whilst the effluent is less alkaline 
than the raw sewage. We may here mention that at the 
| experimental works the boilers are fed from the effluent. 
In some previous experiments the sewage was treated in 
the electrolizing tanks shown on the plan, and an elabor- 
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ate system of switches was required to direct the current 
into one or other of these tanks, whilst the liquid in the 
others which had been previously treated was allowed 
to stand, so that the sludge may be deposited. In this 
manner both the electrolizing and the depositing took 
place in the same vessel, and the process was in a certain 
sense intermittent. It was, however, soon found that the 
electrolytic effect was much increased and accelerated 
by keeping the fluid in motion, and the present 
plan bas therefore been adopted. By electrolyzing the 
sewage as it flows, not only is the process rendered abso- 
utely continuous, but a saving of engine power and an 
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Delany’s Telegraph Line Adjuster. 





From the beginning of practical telegraphy there has 
been one difficulty which has never been overcome or even 
partially remedied. It is the trouble arising from relays 
on the line not automatically conforming in adjustment to 
the changes which take place in the condition of the cir- 
cuit, and the consequent interference or ‘* breaking in” by 
operators whose instruments are out of adjustment. Most 
telegraphers bave done their share of “ breaking in” at 
some stage of their career, and certainly all have experi- 
enced the soul-destroying exasperation of vainly trying to 
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excuse for not answering calls promptly or for ‘‘ breaking 
in” by reason of instruments being out of adjustment, 
since by this system they are always adjusted. 

In this manner the entire line is kept in order by the 
simple instrument at each end. No change whatever is 
made in the apparatus at intermediate offices, and the 
only change at the terminals isthe addition of the ‘‘ adjus- 
ter” in the local circuit with the sounder, requiring three 
cells of additional local battery. A short study of the con- 
nections will make the operation of the system plain. 
With the switches at Philadelphia and New York thrown 
to the right, Fig. 1, the main circuit is made up from main 





FIG. l.—CIRCUIT WITH DELANY’S TELEGRAPH LINE ADJUSTER. 


mprovement in the state of the effluent is produced, 
whilst the cost of labor 1s less. The twelve shoots are 
coupled into twoseries of six each. The current density is 
about .09 ampére per square foot, and the difference of 
potential between the electrodes of one shoot varies be 
tween 2 and 2.8 volts, according to the condition of the 
sewage. It will be easily seen that with stronger sewage, 
which contains more chlorides, the conductivity is greater, 
and the electromotive force correspondingly less. The 
sewage is in contact with the electrodes during its passage 
through the shoots for a comparatively short time (for ten 
minutes only, it is said), but this time is quite sufficient to 
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completely alter the appearance of the liquid. What was 
a dark, opaque liquid on entering the series of shoots, 
flows ouf at the cential weir asa transparent and only 
slightly colored liquid, containing flocculent particles» 
which, after an hour or two, sink to the bottom in the 
settling tanks, leaving the bulk of the liquid perfectly 
clear and odorless. 

Taking the cost of fuel. oil and water. and loss of iron 
and labor, but not interest on capital, outlay and deprecia- 
tion into account, Mr. Webster estimates that a million 
gallons can be treated at an expenditure of 13s., and that 
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1.—-WEBSTER ELECTRIC SEWACE PURIFICATION. 
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even allowing liberally for depreciation and interest on 
plant, the expense will not reach £1 per million gallons, 
The positive electrodes which are consumed are made of 
the cheapest kind of cast iron run directly from the blast 
furnace, and an allowance of 2 gr. of iron per gallon of 
sewage has been found quite sufficient. The negative 
electrodes are made of thin rolled iron and are not con- 
sumed, 
——_—____9+-@ 0+ ______— 


Litigation as to Laminated Armatures.—The Westing- 


house Electric Company, through its lessee, the United States Elec- 
tric Lighting Company, has brought suit in the United States Cir- 
cuit Court, this city, against the Manhattan Electric Light Com- 
pany of New York City, which operates the Fort Wayne Jenney 
system, for infringement of a patent just granted to the United 
States Company on laminated cores for armatures of dynamo-elec. 
tric machines in the name of Mr. Edward Weston. 
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make an impression upon the guileless youths up the line 
who render the wire useless and life a burden by their 
neglect in adjusting their relays. Numerous attempts 
have been made to overcome this difficulty by the use of 
‘* self-adjusting” relays; but none, as faras we are aware, 
have ever been successful in practice. 

The polarized relay is the only self-adjusting instru- 
ment. But the double current system is not used in this 
country, owing principally to theimpracticability of work- 
ing wires with any considerable number of way offices, 
each office requiring 2 main battery. The number of way 
stations on European circuits rarely exceed four or five. 
while inthis country as many as fifty stations are some- 
times connected on one circuit, and thirty is not an un- 
usual number, especially on railway wires. In bad weather 
so large a number of relays in the line deplete the circuit 
greatly; and even though the wire be fairly well insulated, 
much of the current goes down the poles, thus enveloping 
the way station within the influence of the main battery 
at one end of the line or the other to such an extent that 
they are unconscious of the makes and breaks on that 
part of the circuit within the influence of the other main 
battery. 

In view of what has just been said, probably tone of 
the numerous recent improvements in telegraphy will 
attract more attention amoung practical telegraphers than 
Mr. P. B. Delany’s latest invention called the ‘line ad- 
juster,” and which has just been patented to Mr. De- 


aware that the line is in use, and their relays must al- 
ways respond no matter what station may be working. 
So long as it is possible for one terminal office to com- 
municate with the other terminal office all intermediate 
instruments will be affected. This is accomplished by 
the breaking of the circuit at both ends of the line simul- 
taneously, so that there is a moment during which there 
is no current whatever on the wire. 

Ordinarily when New York, in the accompanying dia- 
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gram, Fig. 1, opens his key he simply disconnects his own 
battery, leaving the Philadelphia battery to find its way 
down every pole up to the New York office, thus making a 
circuit for Trenton and all the other way stations near 
Philadelphia when the New York key is open. Unless 
these way stations watch their adjustments their relays 
will not be affected by New York’s makes and breaks. 
With the new adjuster it is very different. When New 
York opens his key he not only disconnects his own bat- 
tery from -the line but also disconnects the battery at 
Philadelphia jor an instant, so that all the way station 
instruments respond, regardless of the tension on their 
relay springs or of the condition of the circuit. If the 
terminal stations can work, all the intermediate instru- 
ments work as clearly and reliably as if the weather was 
fine and the wire in perfect order. 








battery M B, through key and switch to the set of seg- 
ments in the circuit table of the adjuster A, through the 
trailer to relay R, to line. : 

The circuit being normally closed the local circuits of 
the sounders and adjusters are also closed. Now it Phila- 
delphia, for instance, opens his key, of course he di+con- 
nects his battery from the line at the key, and if New 
York be adjusted, (it must be assumed that terminal 
offices are always adjusted), his relay armature will !eave 
its frontstop and break the local circuit of the sounder 
and adjuster. As the lever of the adjuster goes up. the 
dog at the back end of the adjuster, shown in Fig. 2,ergages 





Fic, 8.—DELANY’s LINE ADJUSTER, 


|a tooth of a ratchet wheel on the shaft of the trailer, and 


lany. This adjuster makes all the operators on the line | the trailer is moved across the face of an open or discon- ° 


nected segment, thus opening the line at New York dur- 
ing the time that the trailer is going across the face of the 
open segment. When the adjuster lever reaches its upper 
stop the trailer will be on one of the line segments again, 
so that when New York closes his key, the circuit will be 


| complete again. 


It will be observed that when the adjuster lever goes 
down, the trailer remains stationary. It is only moved 
when the lever goes up. So that when a terminal station 
operator is transmitting, the line is opened at his key, and 
at the distant end also for an instant, thus leaving the line 
dead open at both ends. When an intermediate station 
operator transmits he not only opens the line at his key, 
but also at both ends for an instant, so that in either case, 





FIG. 2.,-WEBSTER ELECTRIC SEWACE PURIFIER. 


the line being dead open at both ends, every intermediate 
relay must respond. 

In fine weather, when the lines are perfectly clear, the 
switches are thrown to the left, thus cutting out the 
adjuster, and substituting in the local circuit with the 
sounder a resistance r, Fig. 1, equal to the resistance of the 
adjuster magnets. The adjuster, which is not much larger 
than a common sounder, is inclosed in a box, Fig. 3, and 
may be placed anywhere most convenient in the office, as 
it need not be on the operating table or even within sight. 

Mr. Delany claims that one of the instruments placed 
in the middle of a line will, in a measure, act as an au- 
tomatic repeater and greatly improve the working. A 
few of the new instruments have been in use on trial on 
leading railway lines for several months past, and have 


Thus there can be no given great satisfaction. 
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Ether, Electricity and Ponderable Matter.* 





BY SIR WM. THOMSON, 


The Society of Telegraph Engineers has grown not only in 
membership, but in the extent of its province from the time of its 
foundation until now. It became the Society of Telegraph Engi- 
neers and Electricians a few years ago, and now the more prop- 
erly representative title of the Institution of Electrical Engineers 
has been adopted. The original name included only telegraphy, 
but that was not then the only application of electricity to engi- 
neering. There was electro-metallurgy. Electro-metallurgy 
and telegraphy were the two, and [| think the only two, 
branches of practical science to which electricity had then 
been applied ; but since that time we have a vast augmenta- 
tion of the field. We have telephony; we have elec- 
tric transmission of power. The Society of Telegraph Engineers 
will recollect Sir William Siemens’ introduction to it of that 
great subject of ,the electric transmission ot power on a scale of 
practical usefulness. I think we may safely feel that to the So 
ciety of Telegraph Engineers in a large measure is due that prac- 
tical development of electricity. We have now power electrically 
transmitted through factories to drive separate machines by sep- 
arate motor dynamos, We have electric haulage and electric 
tramcars. We have the application of electricity to naval and 
military purposes; and last, not least, we have the application 
of electricity to electric lighting. With all these grand subjecis 
of applied practical science for our province, I think the Institu- 
tion of Electrical Engineers may feel that it has a great and 
noble dominion. 

But we must not forget that the province of tke electrical engi- 
neer necessarily touches upon that of the civil engineer. When 
fourteen years ago I gave my inaugural address, I endeavored to 
impress upon engineers and architects that architects made a 
great mistake in not being engineers, in not qualifying themselves 
as engineers, and doing the work of engineers; that 
architects do not do their duty to their clients in not 
being engineers and understanding the engineering of their own 
works, and making engineering science, particularly the dynam- 
ics of engineering, an essential part of the training of an archi- 
tect. It is not necessary to make any animadversion, I think, 
upon electrical engineers in this respect. Electrical engineers 
know well that they must before all be engineers. They must be 
engineers, and they must learn electricity. 

To young persons who have a taste for electrical machines, (and 
who that is young has nota taste for electrical machines, and 
sparks, and flashes, and aurora borealis artificially made, and 
the smell of ozone—suipbur and phosporus we used to call it!— 
which is one of the pleasing reminiscences of one’s youth in work- 
ing with electrical machines ?), a word of advice may be useful. 
Every young person who has a fancy for electricity thinks he 
would like to be an electrical engineer. They think electrical 
engineering is all ether and electricity. Now, I have con- 
tinually to impress upon anxious fathers and mothers that 
their boys must condescend to learn something of gross 

onderable matter, and that electrical engineering is not con- 
tined to ether and electricity, but mechanics also is an essential 
part of the subject. It is, I think, an important practical point 
this—that the electrical engineer, or the youth or aspirant to 
that honorable profession, ought to learn mathematics and 
dynamicsafter having obtained the elements of a good general 
education. He ought to learn mathematics and dynamics well. 
Then a good deal of chemistry and regular mechanical and civil 
engineering should all be learned ; and electricity learned besides. 
It may be said that juvenile life 1s too short. I do not chink it is. 
I think if the other subjects are well learned electricity may be 
learned in a few months. Iam perfectly sure that if the youth 
is qualified in other departments, the mere addition of elec- 
tricity to the education of a competent engineer will not take se 
very long a time as might be imagined, and that the merely 
educational part of the work will not be protracted unduly by 
adding electricity to the branches learned in general engineer- 
ing. I donot mean to say that if electrical engineering is the 
branch adopted, there is not an endless and prodigious field of 
electricity proper in which the worker will learn every day of 
his life, though he lives for more years than any person present. 
I wished just to make these few remarks in the beginning, be- 
cause they do seem to me of some practical importance, and 
worthy, therefore, of being putin the front of the address I have 
to offer as First President of the Institution of Electrical En- 

ineers. 
. Now these remarks have suggested to me a subject for such a 
scientific exposition as I could possibly attempt to give in this 
opening address—ether, electricity and ponderable matter. The 
demand for something like a mechanical explanation of electrical 

henomena is not new, but it is growing in intensity every year. 
The proceedings of recent meetings of the British Association— 
and especially of the last meeting of the British Association—illus- 
trate the growing desire to know something below the surface; to 
know something of the internal relations connected with the won- 
derful manifestations of force and energy which are put before us 
in the action of the magnet, in the working even of a common 
electrical machine and in electro-magnetic phenomena. The ad- 
dresses of past presidents of the parent Society of Telegraph En- 
gineers and Telegraph Engineersand Electricians illustrate also the 
growing desire to know something of the molecular theory or the 
dynamical theory of electricityand magnetism. Mr. Preece, in 
his address of 1880, pointed out how Maxwell bad shown the 
velocity of light to be related to electricity in such a way that 
we car scarcely doubt but that the propagation of electro-mag- 
netic disturbance through space, which we have every reason to 
believe does exist—which, in fact, from known laws, we may say 
certainly does exist—is effected with a velocity equal to that of 
light, and that the propagation of electrical disturbance und of 
light may perhaps be identical. In support of these remarks, 
Mr. Preece alluded to the disturbances at the sun’s surface and 
the simultaneous magnetic disturbances which had been observed 
in the telegraphs and in other operaiions of an electro-magnetic 
character on the surface of the earth. 

In 1883 Mr. Willoughby Smith described shortly some experi- 
ments which I consider to be very beautiful and very instructive 
with which he was then engaged. Those experiments demon- 
strated and illustrated the screening effect of sheets of different 
kinds of metal upon electro-magnetic and electro-static inductions. 
Electric induction, simply, we may say, because we begin to fail 
to distinguish between electro-static induction and electro-mag- 
netic induction. In Willoughby Smith’s subsequent work he 
gave an exceedingly beautiful set of experimental investigations 
of the screening effect of lead, copper and iron, of which, as I 
have said, a slight sketch was given in his Presidential Address. 
A little earlier the subject was mathematically worked out with 
great power by several mathematicians, but perhaps most r otably 
by Horace Lamb. I feel it almost invidious to mention names 
when there are so many thorough workers who touched upon the 
same subject very closely. Charles Niven,+ almost simultane 
= with Lamb, went through very much the same kind of 
work—in fact, obtained the same solutions of some important 
and interesting problems regarding electric currents in spherical 
conductors. j specially mention Lamb’s name _ because the sub- 
ject of screening is more particularly developed in his mathemat- 
ical paper. 

In the memorable Presidential Address of Professor Hughes, 
another allied branch of electro-magnetic induction was very ad- 
mirably illustrated by experiments which are now more or less 
familiar to us all (hear, hear), but whick have been of an im- 
mensely suggestive and stimulating character, both to mathe- 
maticians and to experimental workers. The very criticisms by 
mathemavicians upon some of the experiments and modes of state- 
ment by Professor Hughes have, with Professor Hughes’ own 

* Presidential address delivered before the London Institution of 
Electrical Engineers, 

_+**On the Induction of Electric Currents in Infinite Plates and 
of aga Shells,” Phil, Trans., Roy. Soc., 1881, p, 307 (read Jan. 


“On Electrical Motions in a Spherical Conductor,” Phil, Trans, 
Roy. Soe,, 1883, p, 519 (read April 5, 1883). 
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experiments, given a very large body of electric knowledge and 
electro-magnetic knowledge, which, without such stimulus and 
such mathematical and experimental scrutiny as it has led to, 
mizht have been wanting for many a year (hear, hear). 

One of the earliest problems in which electric induction had to 
be considered was that of the submarine telegraph. The subject 
of induction in telegraph wires presented itself in a peculiarly 
perplexing way to the first workers in that department. There 
was the general knowledge of electro-magnetic induction between 
two wires, which had been worked out by Henry and Faraday in 
a very fullmanner. That was the only kind of induction which 
was thought of by some of the pioneers of submarine telegraphy. 
Another kind of induction was more thought ot by others. That 
was the electrc-static induction due to the Leyden jar charge of 
the insulated wire. Faraday, in this department, as in the other 
department, was the origin of nearly all that we now know. He 
explained in a very beautiful and clear way the electro-static 

“charge of the submarine cable, and showed how the electricity con- 
ducted through the cable from one end, to give what of potential 
1s necessary in the middle or the other end of the cable—in the 
middle of the cable for any mode of working, at the other end 
of the cable for modes of working in which the other end is insu- 
lated—gave rise to the Leyden jar charge. He pointed out (with- 
out going into any of these details, however), the doctrine of the 
conduction of electricity through the wire to supply the Leyden 
jar charge, which the wire must have, in the course of working, 
in order to be raised to the difference ot potential from the earth 
required to cause the signal current to pass through it. Crom- 
well Varley made very important advances in that direction. At 
the meeting of tbe British Association in 1854 at Liverpool, he 
brought forward some important developments of Faraday’s 
doctrine. And then came on the great Atlantic cable question. I 
always remember how that question came upon me. I see in Prof. 
Stokes’ presence with us this evening a reminder of the circum- 
stances. I was hurriedly oy the meeting of the British 
Association when a son of Sir illiam Hamilton, of Dubtin, 
was introduced to me with an electrical question. I was obliged 
to run away to get a steamer, by which I was bound to leave for 
Glasgow, and I introduced him to Professor Stokes (applause), 
who took up the subject with a power which is inevitable when 
a scientific question is submitted to him. He wrote to me 
on the subject soon after that time, and some correspondence 
between us passed, the result of which was that a little 
mathematical theory was worked out, which constituted, in 
fact, the basis of the theory of the working of the submarine 
cable. In that theory electro-magnetic induction was not 
taken into account atall. The leaving it out of account was jus- 
tified by the speed of signaling, which the circumstances of a 
cable exceeding 200 or 300 miles in length dictated. For a cable 
more than 200 or 300 miles long the speed of working was essen- 
tially limited by these electro-static considerations—limited so 
much that the electro magnetic induction certainly could have 
no sensible effect. But the possible speed of working in a cable 
of 20 miles or 50 miles, or even 100 miles, was so great that in 
short lengths like that, the electro-magnetic induction might well 
come into play. I worked out the subject partially myself. I 
found it necessary to do so tosatisfy myself that the doctrine upon 
which the Atlantic cable project, then growing up, was ultimately 
founded, was thoroughly trustworthy. I found it necessary to in- 
vestigate the question of electro-magnetic induction. This question 
was further forced upon me by communications that I had with 
my friends, Lewis Gordon, and the two brothers, Charles Wm. 
Siemens and Werner Siemens, with reference to the Mediterranean 
cables. It was imagined that electro-magnetic induction alone 
was operative—that embarrassment in working through the sub- 
marine cable was due to electro-magnetic induction alone. On 
its being demonstated that electro-magnetic induction could have 
no sensible effect on signalling through the proposed Mediter- 
ranean cables, the proposal to have two thin wires close together 
in order to obviate electro-magnetic induction was given up. 
Experiments in Germany: had shown considerable electro-mag- 
netic induction on short lengths of cable, and it had been 
supposed that tbere would be embarrassment from _ this 
cause in the working of the cables, which would be 
diminished by using wires very close together. But 
this diminution of the electro-magnetic inductive influence 
would produce a corresponding increase in the electro-static 
inductive influence; and when it was pointed out that the electro 
magnetic inductive influence would be absolutely imperceptible at 
the highest speeds of working of the proposed cables, and that it 
would be the electrostatic induction which would limit the speed, 
the idea of making them of thin twin wires—two pairs of wires 
close together in metallic circuii—was given up, and the present 
type of submarine cables was adopted. But now it is very inter- 
esting to us to find that old question revived. I had myself laid 
it aside in some corner of my mind and in some slight corner in 
my note books for forty years. Within the last forty days I have 
really worked it out to the uttermost merely for my own satisfac- 
tion. But in the meantiagg, it bad been worked out mm a very 
complete manner by Mr. Oliver Heaviside (applause), and Mr. 
Heaviside has pointed out and accentuated this result of bis 
mathematical theory—that electro-magnetic induction is a posi- 
tive benefit, it helps te carry the current. It is the same kind of 
benefit that mass is to a body shoved along against a viscous 
resistance. Suppose, for instance, you had a railway carriage 
traveling through a viscous fluid. Take a boat on wheels so that 
the more massive body will not sink deeper in the fluid than the 
less massive body. Take a boat on wheels in a viscous fluid. We 
will shove ul? two boats with a certain velocity—the boats of the 
same shape; but let one of them be loaded to ten times the mass of 
the other—it will take greater force to give it its impulse, but it 
will go further. That is Mr. Oliver Heaviside’s doctrine about 
electro-magnetic induction. It requires more electric force to pro- 
duce a certain amount of current, but the current goes further. 
It isa very crude way in which I am putting it. I am not 
doing justice, of course, I know, to his statement in one short 
sentence. The whole question is treated in the most complete 
mathematical way. The effect of electro-magnetic induction and 
electro-static induction taken together (and they cannot be 7. 
arated) is fully worked out. One thing that was known of old 
is made a point of in Mr. Heaviside’s treatment of the cable 
problem: that is, the beneficial effect of leakage in respect to 
clearness of signals. Old telegraphists remember that. They 
always used to say three or four good leaks in a cable,if they 
would but kindly remain constant, and not introduce extra 
trouble by earth currents, Would make the signaling 
more distinct. That used to be well known, and the reason 
used to be fairly well known; mathematical theory had 
pointed it out. Now Mr, Oliver Heaviside has taken up 
that subject agaiv and included it in his work. He has included 
it along with electro-magnetic induction, and this point he has 
particularly accentuated. Itis a practical point of importance 
that the question of clearness of signals is not simply or even very 
importantly this,—How much is the current attenuated at the re- 
mote end of the cab!e 4 How much is the amplitude of the electric 
current in one mode of working, or of the variation of electric 
potential in another mode of working, alterei in transmission 
through a thousand miles or two thousand miles of 
cable? A certain range is given at the sending end, and 
what is the range at the receiving end‘ That is an im- 
portant question, but it 1s not the most important question 
with reterence to clearness of signaling; in fact, we 
might say it is not an important question at all. It is not 
the smallness of the signals at the receiving end that is the real 
difficulty in a submarine cable just now at all; it is the running 
of one signal into another; it is the want of correspondingly 
definite distinctions of single signals, or of a group of signals at 
the receiving end and at the sending end. Now, iv the mathe- 
matical theory there are twothings to be considered in respect 
to the distortion (as Heaviside called it) of the signals in passing 
through the cable. One thing to be considered is the retardation 

( of phase; another is the diminution of amplitude. If the retar- 
dation of phase was the same for alternating currents cof all 
periods, then this retardation of the phase would be of no con- 
sequence whatever, it would not diminish the distinctness at all. 
Again, if the diminution of the amplitude was precisely in the 


same proportion for alternating currents of all periods, then 
when we come to make non-periodic {signals we should find 
that the signals would be transmitted with perfect sharp- 
ness, 

electric 
of sound through air, we have in the course of trans- 
mission of sound through air great attenuation by distance, 
inversely as the square of the distance in fact, but the same for 
all notes ; and again, retardation of phase de 
velocity of the sound, the same for all notes. 

speaking, and musical 
air, lose none of their clearness by distance. 
whether at the very greatest distance at which a sound can be 
heard there is any want of clearness due to different attenuations 
of the different notes, or of the different elements forming the 
compound ‘sound, or to difference of retardations of phase. I 
— not occupy you too long with this subject, but it is one of 
ar, 


less great difference in the attenuation of different periods than 
there is without it, and that electro-magnetic induction (as we 
knew forty years ago) tends to reduce the retardation of phase to 
the same f:r all different notes—that is, to the retardation equal 
to what would depend on a velocity not very different from the 
velocity of hght if the signals have but sufficient frequency. 
That velocity was then and is still known as the velocity which 
is tha conductance in electrostatic measure, and the resistance in 
electro-magnetic measure of one and the same conductor. 
its relationship to the velocity of light was brought out in a man- 
ner by Maxwell to make it really a part of theory which it never 
was 
possib!e 
— of a medium, and showed 
e 
ether. 
stage of enormous im 
I cannot doubt but that in electro-magnetic practice we shall 
derive great benefit from the pursuing of the theoretical ideas 
suggested by such considerations. 
looking at the submarine cable problem is just one instance of 
how the highest mathematical power of working and of judging 
as to physical applications helps on the doctrine and directs 
it into a practical channel, 


which we are members, illustrates very splendidly these develop- 
ments of the the theory of the transmission of signals through the 
submarine cable. 
frequency to make electro-magnetic induction very sensibly in- 
fluential. 
periods per second up to two, three or ‘four times that, being the 
frequencies involved in speaking in the human voice—tenor 
and soprano—and in the quality of the voice as affected 
by the over-tones. 
to 1,000 or 1,500 periods per seccnd are concerned in the 
fundamental notes, and in the characterizing over-tones, of the 
sounds transmitted by the telephone. Now, there seems no doubt 
but thut the clearness of the telephone through great distances is 
to a large degree due to the circumstance which Heaviside bas 
pointed out—that we have much less of difference of attenuation 
and difference of phasal retardation, for different notes, with the 
actual frequencies of the notes in sounds transmitted through the 
telephone wire and the practical dimensions of the telephone 
wire, than weshould have without electro-magnetic induction 
(bear, hear). 


question which I do not at all propose to enter upon to-night, 
and that is, the relative efficiencies of iron and copper as tele- 
phonic conductors. 
the eugineer of the National Telephone Company in Scotland, 
leaves no doubt whatever but that there is a very considerably 
greater loss of clearness in speaking through an iron wire—such, 
for instance, as the first metallic circuit iron wire of the Post 
Office between Glasgow and Edinburgh—than there is ins 
through the present copper wire circuit of the company 
the same stations. 
is an exceediugly difficult and complicated subject. 
side’s mathematical work, and Lord Rayleigh’s experimenta] 
investigations on the susceptibility of iron to very small differ- 
ences of magnetic force, differences of magnetic force su 
posed on even a powerful magnetic force or a large residual mag- 
netism, put us, 1 think, in a very hopeful condition. 
is in good hands, mathematical and practical, and I think before 
many months pass over the Institution of Electrical Engineers, 
we may bave an absolutely clear understanding of telephony 
through iron wire as compared with telephony through copper 
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In fact, 


if we compare the 
signals 


through a wire with 


of 
transmission 


transmission 
the 


nding upon the 
he result is that 
rformances, and signals of all kinds in 
It is just a question 


practical importance. 
eaviside points out that electro-magnetic induction causes a 


But 


before. 
or 


Maxwell pointed out its application to the 
probable explanation of electric effects by the 
that that medium— 
medium whose motions constitute light — must be 
Maxwell’s ‘‘ electro-magnetic theory of light” marks a 
rtance in electro-magnetic doctrine, and 


In fact, Heaviside’s way of 


The telephone, one of the added subjects of the institution of 


The telephonic signals have, in fact, sufficient 


The frequencies in telephony correspond to from 250 


I say frequencies of from 250 per second 


I cannot speak on this subject without just touching upon a 


Information given to me by Mr. Bennett, 


king 
tween 
I shall say nothing-more of this just now. It 
But Heavi- 


rim. 


The subject 


wire (applause). 

Leaving all questions of submarine telegraphy, and of tele- 
graphy or telephony, in which, whether from the greatness of 
the distance through which the communications are made or 
smallness of distance between insulated conductor and sheath, 
or between the twip wires when an insulated metallic circuit is 
used, the effects of electrostatic capacity give rise to sensible 
difference of strength of current in different parts along the 
length of the conductor, I wish to call your attention to the 
differences of current density across different parts of the cross 
section which are produced when alternate currents are sent 
through a wire. Consider a copper wire ana a copper tube 
surrounding it for return. Or consider what is, after all, one 
of the very simplest cases, two parallel copper wires. If the 
distance between them is a large multiple of the diameter of 
each, as is the case in practical telegraphy and telephony, the 
problem is the same as the problem of a single copper wire in the 
centre of a cylindrica! tube of infinitely conductive metal, and of 
radius equal to the distance between the wires. The distribution 
of current within the solid conductor depends only on the period 
of the alternations, and on thediameter and the specific resistance 
of the metal; and 1s quite independent of the surroundings, pro- 
vided only they be symmetrical all round, or provided, if the case 
be that of two parailel wires, the distance between the two wires 
be a large multiple of the diameter of each, so that the current in 
each is not sensibly disturbed by the influence of the other from 
being arranged in co-axial cylindric layers of equal current den- 
sity. For this problem the mathematical theory gives us a re- 
markably interesting and very useful practical result, and I really, 
in proposing to speak upon such a very abstruse and unin- 
teresting subject as electricity, ether, and ponderable matter, 
wish to try to give one little piece of practical information 
to-night. It will be no information to some, but it may be 
information to others (hear, bear). The solution, expressed ina 
formula, and a table of numerical results calculated from 
it, I hope, will appear complete in the report of this 
address. I think I might give you just now two or three of 
the numbers that are rather interesting. Take 80 periods per 
second as the frequency—tbat is about what is adopted in the 
alternate-current system of distribution for electric light: at all 
events in one great system I know, the Grosvenor Gallery instal- 
lation, that is the frequency of the period; and I believe it is 
pretty much the same generall ts Let us take, then, as an example, 
the 80 periods per second. irst, consider copper wire of one 
centimetre diameter; the ohmic effective resistance is greater 
than for steady current through the same wire, but not as much 
AS yho per cent. greater. Take, now, copper wire of 1} centi- 
metres diameter; the ohmic effective resistance is 21!¢ per cent. 
greater than the resistance for steady current. Next, take 
copper wire of 2 centimetres diameter; the obmic resistance is 8 
per cent. more for the alternating current than for the steady 
current. In round copper rod of 4 centimetres diameter the 
ohmic resistance is 68 per cent. more for the 80 periods per sec- 
ond alternate currents than for steady currents. In a round cop- 
per bar of 10 centimetres diameter the ohmic resistance is 3.8 


times what it would be for the steady current. In 
a solid copper cylinder of 100 centimetres diameter 
the obmic resistance is 35 times greater than for steady 


currents, From 10 centimetres diameter upwards the obmic 
effective couductance—that is the reciprocal of the obmic 
effective resistance~increases scarcely more than as the die. 
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meter simply, and not as the square of the diameter. The 
conductance for Ganty currents is as the square of the 
diameter all through, The effective conductance for alternate 
currents follows a law which can only be expressed by aid of 
Fourier-Bessel functions till we get to very great diameters. 
When we get to so great a diameter that the sbell, or outer 
sagas of the wire into which the currentis practically confined 
moderate or small in proportion to the diameter of the wire, 
then, for diameters exceeding that, you can all see perfectly with- 
out calculation that the conductance is in simple proportion to 
the circumference, and therefore in simple proportion to the 
diameter, This very imperfect explanation of the results may 
give some idea which, I think, is of rather an interesting and im- 
— kind, but the figures will speak for themselves (hear, 
r). With quadruple frequency the same figures apply to wires 

of half diameter. There we get ‘the telephone pro om Four 
times 80 is 320, which is among the frequencies for telephonic 
notes: and for the 320 frequency, take the figures I have given, 
but with baif the linear magnitudes. Thus, for instance, for cop- 
a of 1 centimetre diameter, transmitting musical notes of 
20 periods per second, the ohmic resistance is 8 per cent. greater 
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than the resistance for steady currents. For a copper wire 2| is taken asthe measure of inertia. 


the disturbance, whether for the case of the rotary 
motion of the cylinder round its axis or of longitudinally 
to and fro motion. Exactly the same thing bolds with 
reference to electro-magnetic induction. The one case of 
electro-magnetic induction that I mentioned first is the most 
important, being the telegraph and telephone case, but another 
py: Rpm nen case, and not at all without practical importance, 
is penetration of induced currents into a copper or other 
metallic core within a solenoid. Take a common helix or solenoid; 
send an alternating current through its col—you know what it 
does. It produces magnetic force, with lines of force parallel to 
the axis in the interior of the solenoid. But alternating mag- 
netic force, through the copper, induces electric currents in cir- 
cles perpendicular to the direction of the force. Thus we have 
currents induced as you all very well know in a solid ae 
core of a solenoid. A metallic core other than iron is a sub- 
ject for investigation of an exceedingly easy kina. 

‘ourier-Bessel functions come in here just as they do in the 
other cases in which we are concerned with circular cylinders. If 
we have, instead of copper, an iron core, we must take into 
account its inductive magnetization. This presents no mathemat- 
ical difficulty if we suppose the magnetic susceptibility constant ; 
and the same law of amplitudes and phasal retardation holds as 
for copper or other non-magnetic metal. The difficulties, both 
experimental and mathematical, to take into account the enormous 
differences of the inductive quality of iron with aifferent degrees 
of magnetization, and with reversals of magnetization, and the 
great complications of the inductive effects on account of the 
‘* magnetic friction” in the iron introduce corresponding compli- 
cations in the theory of the induced currents, and they are com- 
plications of a kind that are very formidable. 

Now I can only just go on to say two or three words about an 
extension of that viscous fluid theory that atlows us to take into 
account all that goes on both in air and in metal, and in different 
metals, whether in contact with one another or separated by air. 
For illustration, consider our two simple cases—parallel wires 
with alternating currents through them, and the cylinder rotated 
with a periodic motion of rotation alternately in opposite direc- 
tions. The analogy is simply this. To represent different metals, 
densities of fluid in simple proportion to the electric 
conductivities must be taken. The viscosity must 
be the same in all. The representative of an 
insulator in this analogy is a massless fluid. By ‘* massless” I 
mean devoid of inertia—perhaps I ought to say an ‘ inertialess” 
fluid, because people attach other ideas to ‘*m:ss” sometimes 
than ‘‘inertia,” but in the strictest dynamical language ‘‘ mass” 
An inertialess viscous fluid 


centimetres diameter, and frequency of musical note 320 per | mu-t take the place of air or other non-conductor; a viscous fluid 
second, the ohmic resistance is 68 per cent. greater than the|of a certain density, but the same degree of viscosity, must take 


resistance for steady currents, and so on. 


the place of lead. A fluid of twelve times the density of lead 


Another important development from this theory is that there | would take the place of copper, the conductivity of copper being, 


is much less importance in the conductivity of the metal for tele- 
phonic work through extreme distances, than for ordinary elec- 
tric work. The formula and figures showing the kind of relations 
between obmic effective resistances for different speeds are, as we 
have seen, a little complicated; but I will only say that ultimately 
it is the square root of the resistance that we have to deal with 
instead of the simple resistance. Quadruple resistance is only 
twice as bad, speaking roughly, when the frequency is so great 
as to cause the effect of the obmic resistance to be very much 
greater than the resistance for steady currents. The moral of 
this is, not that you may choose wire of bad conductivity; on the 
contrary, take the best conductivity you can get, whether for 
telephones or for electric light conductors, but shape the conduc- 
tors so that the ohmic resistance shal] pot be too much augmented 
by the unequal distribution of the current. 

In respect to electro-magnetic theory. We have a very fine 
analogy with viscous fluid motion which has been obvious, more 
or less, from the time the known laws of electro-magnetic induc- 
tion were put into formule in the beautiful manner in which 
Maxwell put them—we have a very five analogy, I say, with the 
diffusion of laminar motion into a viscous fluid and its analogue 
in the diffusion of heat by conduction through a solid, first 
pointed out by Prof. Stokes (applause.) The actions concerned 
in the distribution of alternating electric current through a con- 
ductor, such as copper, and the distribution of the motion of wa- 
ter in a viscous fluid disturbed by periodical tangential motions 
of its surface, follow identically the same law. Mr. Heaviside, 
referring to this, has well said that this analogy is very useful, 
because we can see the motions in a viscous fluid and understand 
them, and picture them to our minds, whileit is much more 
difficult to fancy we see the distribution of electric 
current in a wire. Take, now, definitely this analogy for the dis 
tribution of electric current in around copper wire, through 
which alternate currents of electricity are sent. Take a viscous 
fluid in a tube in place of the conductor; move the tube to and 
fro with a regular alternating motion—a simple harmonic mo- 
tion. In order that we may fulfill at all approximately what I am 
speaking of, the length of the tube must be very great in com- 
parison with the diameter, and the place in which we consider the 
motion of the fluid must be at a distance of many diameters from 
the ends which we may suppose to be closed by frictionless pis- 
tons, limiting the fluid at its two ends. In the first place, if the 
fluid were not viscous, if it was perfectly liquid, you might move 
the tube to and fro; but the fluid inside of it would remain at 
rest. Water, however, would move; oil would move. The more 
viscous the fluid is the more liable it would be to experience mo- 
tion in that way. Now, there isa perfect analogy between the 
alterating motion of the fluid transmitted inwardsfrom the sur- 





Fia, 2. 


face, and the distribution of the electric currentin a wire through 
which the effect of the alternating current machine is being con- 
veyed. 

Another very interesting analogy in which exactly the same 
law holds is the change of temperature of a conducting solid due 
to variations of external temperature. Imagine a column of rock 
or stone or metal, and, instead of moving our tube to and fro 
longitudinally, let the atmosphere surrounding our column be 
periodically varied in temperature ; the law of the inward prog- 
ress of changes of temperature, the law of the maximums and 
minimums, and zeros of temperature, is identicai with the law of 
the corresponding features of electric currents and of fluid mo- 
tion. In each case we have a propagation inwards, with dimin- 
ishing amplitude. In each case the rate of diminution of ampli- 
tude corresponds to the retardation of phase according to exactly 
the same law. I need not attempt at this time to state the law— 
mathematicians know it perfectly well. Now take another 
case. Here the thermal analogy absolutely fails us, 
but the fluid motion analogy still holds. Take a tube of 
fluid and give it an alternating motion—a_periodically-varying 
motion round its axis which gives a tangential drag to the fluid 
in the inside. Now you can all see that the inwards penetration 
of the tangents drag, if the alternations of the motion be very 
quick, will follow the same law for the to and fro motion of the 
cylinder and for the rotary motion of thecylinder. The question 
is this: Does the variation penetrate sensibly to a large distance 
in from the cutside or not? If, fur example, it penetrates in onl 
the one-hundredth of the radius, then it is obvious that we shall 
gave sensibly the same law of penetration 4 inwards for 


ony. twelve times the conductivity of lead. 
ime does not allow me to pursue the subject further in the 
way of illustration at present, but I must return to the second 
case later on, because I am going to speak of iron and rotation. 
Now with reference tu the electrostatic effect, the hopeless— 
I must not say ‘‘hopeless”—that is too large a word; we are never 
without hope in science (hear, hear)—I was going to use another 
word ‘‘despair;” well, I feel it desperately difficult, I feel the 
probability of my seeing the solution of it is hopeless. To merely 
introduce into the analogy electrostatic effect is very simple. 
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Simply imagine an interface between the two fluids,and give it sucb 
stiffness against change of shape as 1s required to cause it to fulfill 
the conditions which electrostatic kg@wledge and our knowledge 
of the laws of electric and electro-Magoetic influence dictate to 
us. I say, put in at the interface the requisite no1mal force, and 
you can extend the analogy to include the complete problem otf 
the submarine cable, in which electro-magnetic and electrostatic 
induction are both taken into account. But it is only by putting 
in, and in an arbitrary manner, a force at the surface to fulfill 
the requsite conditions, that we can complete the analogy. 

The analogy I have just sketched cannot be considered as being 
in any respect a physical analogy. In it the analogue to electric 
current is not velocity of the fluid, it is not the molecular rotation 
of the fluid, it is a quality derived fr.m'che simple motion of the 
fluid; mathematically by the operation known as the Laplacian 
operation—the Laplacian of (uw, v, w) is the electricicurrent. An- 
other way of putting it is the rotation of the rotation of (u, v, w), 
or the spin-flow of the oe of (u,v, w). The word * curl” 
was introduced by Clifford and Maxwell, and has, I grieve 
to say, been adopted by Mr. Oliver Heaviside. [t is the cur] 
of the curl. I object to ‘‘curl,” because ‘‘ rotation” or *‘ spin” 
is good and “curl” is bad; I object to it on that ground, 
but uot only on that ground. I object to it also because 
it is connected with a kind of mathematical symbolism which 
seems to me not desirable and not instructive, and, above 
all, not convenient for any practical use in mathematics. 
This **Laplacian ” is too difficult a subject to explain, but I would 
by a case try to illustrate it. Take in the viscous fluid analogue 
what corresponds to the steady current ina wire. Think of the 
tube with viscous fluid and pistons as before. At one end of the 
tube press a piston in with a uniform mction, continued long 
enough to cause the fluid throughout the tube to come to a state 
of steady motion. In the neighborhood of the piston the motion 
is disturbed by the rigidity of the piston; but go to a distance of 
ten or twenty diameters from the piston, and the motion of 
the fluid takes a perfectly regular character. (Jilustrating 
on blackboard as = 1.) Suppose that to be the inner 
surface of the tube. his dotted line represents a portion of 
the liquid which @t one time is plane. A little later, while 
the fluid in contact with the containing surface remains 
unmoved in the doctrine of viscous fluid, as given by Stokes, 
there is absolutely no slip at the containing surface, this portion 
of the fluid, which was plane, becomes the paraboloid of revolu- 
tion, which you see shown in axial section in the diagram. The 
velocity of the fluid is nothing at the bounding surface, and it is 
a maximum at the centre. Well, we have two functions deriv- 
able from the consideration of that distribution of velocity. 
The first isthe rate of shearing of the fluid; the second is the 
rate of change per unit-change of distance from the axis of the 
rate of shearing.* The rate of shearing represented graphically 
*Suppose the parabola in the drawing to represent the fluid 
which lay along the dotted line a unit of time earlier. The distance 
of P from the dotted line is equal to the velocity cf the fluid (v), at 
the distance (7) of P from the axis. We have u =e (a2 —r?2); 
where a denotes the radius of the tube and ¢ the fluid velocity along 

—au 





jts axis. We have——,— = 2c r, which is the rate of shearing; and 
dr 
—d2u ; : ; 
= = 2c, which is our representative of the electric-current 


density. The whole strength of the electric current is 2:7 ¢ a2, op 


is equal to the tangent of the inclination (7 P N) of this curve to 
the transverse surface—the tangent of the inclination of the 
curve being the angle which is represented by the letter i. Now, 
the rate of change from point to point of the rate of shearing is 
the analogue to the strength of the current, and. that is uniform. 
So in this analogy of a viscous fluid forced through a tube we 
bave not the fluid velocity equal to the electric current, but some- 
thing else, quite intelligible; and the reason for it, in our analogy, 
is clear enough. But there is something interesting, perhaps, 
in this idea, that we have a super-subtle mathematical definition 
of electric current which is not fluid velocity. Well, now, per- 
baps some one will say, ‘‘ Had not we better get an analogy in 
which a fluid velocity is equal to the velocity of the electric 
flow?” Well, | do not say whether we bad better do so or had 
better not, but we do not otherwise than in the way I have 
defined get the working analogy; and there is an advantage in 


The | this analogy. It gives us a motion of which the rotation is the 


magnetic force. Mr. Heaviside rather overlooks that. He 
objects to Maxwell’s vector-potential; I do not agree with him in 
his objection. If he had confined the objection to the ‘‘ vector” 
and the ‘ potential” (vector wholly bad, and potential bad in 
connection with the present subject), I would heartily have 
agreed with him, because I think it is an unhappily chosen name ; 





but Maxwell’s use of the thing (which he unhappily calls vector- 
potential) is most happy and most instructive, as it seems to me. 
Maxwell does not translate this into realities of motion, but he 
puts down in his formule as the foundation from which one step 
leads to magnetic force and the next stepto electric current, some- 
thing which translated into realities of motion gives us a motion 
of which the rotation is the magnetic force; and here it seems to 
me that if we are ever to have a real tbeory it must be founded 
upon this view. The hand of the clock warns me time is going on 
so rapidly that we must leave this analogy absolutely unfinished. 
Perhaps it 1s well to be obliged to leave it now, because the 
more we look at it the less we like it if we wish to see and 
to like a true mechanical explanation of electro-magnetism. 
The work is done in the wrong place. In the dense hquid, work 
is done, and heat generated in proportion to the square of the 
rate of shearing. th the electric analogue the work is done, and 
beat generated uniformly throughout the conductor. We have 
work done and heat generated in the viscous, massless fluid taking 
the place of the dielectric in our fluid analogue. ‘Ve must dis- 
credit that absolutely; but the reason for judging the analogy 
worth so much notice as even it has had to-night 1s, that it isa 
perfect mathematical working analogy, and an exceedingly use- 
ful ard instructive kind of analogy; and a very potent one to help 
us is guessing out, and in thinking out, and estimating results in 
practical problems of electro-magnetic induction in dynamos and 
in alternate-current machines, and in telephones and in electric 
instruments of great varieties of shape and mutual relations. 

But now there is another line of thought in connection with 
this subject, and that is the elastic solid idea. Will you 
allow me to read a very short statement which was published 
in the Cambridge and Dublin Mathematical Journal for the 
year 1847? It.is dated Glasguw University. November 28, 
1846. It was written after I bad been twenty eight days at work 
in my professorsbip, and it is as follows: ‘‘Mr. Faraday, in 
the 11th series of his ‘ Experimental Researches on Electricity,’ 
has set forth a theory of electrostatical induction, which 
suggests the idea that there may be a problem in the 
theory of elastic solids corresponding to every problem con- 
nected with the distribution of electricity on conductors or 
with the forces of attraction and repulsion exereised by 
electrified bodies. The clue to a similar representation of 
magnetic and galvanic forces is afforded by Mr. Faraday’s 
recent discovery of the affection with reference to polarized 
light, of transparent solids subjected to magnetic or electro- 
magnetic forces. I have thus been led te find three distinct 
particular solutions of the equations of equilibrium of an 
elastic solid, of which one expresses a state of distortion, such 
that the absolute displacement of a particle in any part of the 
solid represents the resultant attraction at this point pro- 
duced by an electrified body. Another gives a state of the 
solid in which each element bas a certain resultant angular 
displacement, representing in magnitude and direction the 
force at this point produced by a magnetic body ; and the 
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third represents Sin a similar manner the forces produced by 
any portion of a galvauic wire ; the directions of the force in the 
latter cases being given by the axes of the resultant rotations 
impressed upon the elements of the solid,” Then come 
the mathematics, in three pages, and then comes the last sen- 
tence. ‘‘I should exceed my present limits were I to enter into 
a special examination of the states of a solid body representing 
various problems in electricity, magnetism and galvanism, which 
must, therefore, be reserved for a future paper.” As to this last 
sentence, I can say now what I said forty-two years ago, ‘* must 
be reserved for a future paper !” (Applause.) I may add that I 
have been considering the subject for forty-two years—night and 
day for forty-two years. I do not mean all of every day and all 
of every night—I do not mean some of each day and some of 
each night. But the subject has been on my mind all these years. 
{ have been trying, many days and many nights to find an ex- 
planation, but have not found it. 

Let there be an elastic solid body of exceedingly small density, 
and let there be a tubular portion of it porous, but with the same 
aggregate rigidity as that of the continuous elastic matter around 
it. Let the pores be filled with a dense viscous fluid, and let this 
fluid be forced, by aid of a piston or otherwise, to move through 
the tube. The pull of the fluid upon the porous solid will pro- 
duce static rotational displacement exactly proportional to the 
continued rotary motion which we had in the case of the viscous 
fluid. Some of the most interesting practical problems of electro- 
magnetic induction can be dynamically realized, as it were, in 
model, by following out this idea; in fact, if we bad nothing but 
electricity and ether, the thing would be done. If it were not for 








APRIL 27, 1889. 


THE ELECTRICAL WORLD. 





249 








the - ponderable matter that we are forced to consider, [ 
should be perfectly satisfied with the problem of electro-magnetic 
induction, by taking the electricity as a viscous fluid, and ether 
an elastic solid, porous in some places and continuous or non-por- 
ous elsewhere (applause). 

Now, if you will pardon me, though it is very late for intro- 
ducing another topic on which to speak, I shall confine myself to 
one, and that is magnetism (applause). I must return to the rota- 
tional case. Imagine this (Fig. 2 or Fig. 3) to be the section of 
an ordinary helix or solenoid with a solid copper core. Imagine 
a continuous electric current (Fig. 2) or an alternating electric 
current of electricity sent (Fig. 3) through it. Whatever the 
current of electricity may be, I believe this is a reality: it does 
pull the ether round within the solenoid. I do not think this is a 
dream of electro-magnetic theory—I believe it to be a reality. 
Whatever ether is we move through it—the earth moves through 
it- Astronomers and opticiansdo not cry out and make their 
lives miserable because of the aberration of light. Fresnel and 
Professor Stokes bave done all that man, up to the 9th of Jan- 
uary, 188, has been able to do to explain the dynamics of the 
aberration of light. 1t may be not beyond man’s range to com- 
plete the solution—bhow the earth can tear through this elustic 
solid ether and yet the waves of light be propagated through it 
as they are. The aberration of light is still an absolute mystery. 
Yet people who dea! with optics and astronomy are not expected 
to be miserable for life because they have that difficulty ever 
before them. Well, are we to be absolutely unhappy because, 
while we see a mobile wire caused, in virtue of an electric current 
through it to move by electro-magnetic force, we cannot see any 
possibility of explaining how a medium capable of the ‘* magnetic 
stress” can allow it to move? After all, great as the mystery 
there is, there is a mystery greater than that. The act of free will 
with reference to the laws of matter isa greater mystery than 
anything that has ever been suggested or imagined in the dynam- 
ics of ether, and electro-magnetism, and light (applause). Somehow 
or other, however it is, the ether is pulled round, the ether does 
get a turning motion in tbe interior of a solenoid; somehow or 
other it does give a turning motion to ether within our supposea 
copper core; and somehow or other there is a motion following 
these very laws we have been speaking of, and illustrated by the 
viscous fluid analogy. 


But now for the iron. And now, instead of au alternating 
current through the helix, take a constant current through it. 
What can*itdo? One thing or the other it does: either a con- 
stant current through this helix drags the ether round and round 
inside, or it drags it round to a certain angle proportionate to the 
strength of the electric current, and brings it to static equilibrium 
so turned. It does either one or other of those things. 
Now, how on earth can iron differ, in the principle of 
the interfacial law, from copper? Our interfacial law de- 
pending on equal viscosities is quite clear, but when you 
introduce iron you introduce an interfacial difference depend- 
ing on rotation, without anything that could _ possibly be 
a cause of any viscous action, or a cause of any elastic action. 
Elastic action (unless of compression or rarefaction, and these are 
not of our present subject) requires distortion, You have no 
elasticity of an incompressibly elastic solid without distortion. 
Now if, by applying a tangential force all round the space within 
a cylinder, you keep turning the circumference, you will keep 
turning the contents. Ultimately the whole fluid within will go 
round with the same angular velocity as the circumference of the 
viscous fluid within it. Thus, our viseous fluid analogue works out 
perfectly well for the magnetic force within asolenoid having any 
non-magnetic material within it, and illustrates the fact that it is 
the same for conducting and non-conducting matter. But with 
iron the case is something quite different. Our. viscous fluid 
analogue is called on to give us a_ greater permanent 
angular velocity, or a greater static rotational displace- 
ment, in the space occupied by iron in the magnetic 
analogue, than in this surrounding — space! Thus, 
the primary phenomenon of the magnetization of a bar of iron 
within a helix absolutely leaves us behind, cuts the ground 
from under us, both as to our viscous fluid analogy and our 
elastic solid unalogy. If it is to be a fluid going round and 
round, we must have an action between the portions of fluid on 
the two sides of the interface, depending not on distortion but 
on rotati'n. Orif we take our elastic solid analogue, we must 
have static equilibrium of the elastic cylinder with the inner part 
turned through a greater angle than the rotational part of the 
displacement of the surrounding matter. An _ irrotational 
circular displacement subtracted from this procures fulfill- 
ment of the no slip condition at the interface. The dis- 
tortion due to this irrotational displacement gives rise to 
a torque, tending to turn the matter within the interface! Hence, 
we must have an arrangement of matter in which a constant 


torque produces a constant angular displacement in a 
body, and does not produce continued rotation. The 
only thing that can do that is an inherent’ rotation 


existing in the m lecules of matter. This seems the only thing 
that can do it, and this can do it certainly. But consider this, 
that the gyrostat shows us the thing done, and I will just conclude, 
if you will allow me, by a simple gyrostatic experiment—a very 
well-known old gyrostatic experiment—and I want to accentuate 
the application of 1t. 
__lam going to show by this illustration, with reference to the 
idea of a medium, a medium which has the properties of an in- 
compressible fluid, and no rigidity except what isgivento it gyro- 
statically. Here is, so tospeak,a molecular skeleton that cau give 
us such a fluid, aset of rigid squares with their neighboring corners 
joined by endless flexible inextensible threads, running friction- 
lessly through holes in the corners, or rouod pulleys mounted in 
the corners. (Fig. 4.) Here is a model, thus constructed; 36 rigid 
squares and 25 endless cerd segments connecting the corners in 
this pattern, forming a kind of web. Now, if we take an ordinary 
cloth web, and pull it in different directions: in the direction 
of the warp and the direction of the woof, you cannot stretch it; 
but at 45 degrees from the warp and woof you can stretch it 
very freely. We all understand that. You know how thesur 
geons take advantage of it in their diagonally-cut bandages. 
Now here is a web which is equally easily stretcbable in all 
directions, and yet which is of coostant area—a constant area 
for infinitesimal displacements, not a constant area for very 
great displacements. ‘The circumference of each rigid and of 
each flexible square is given. Well, now, if you infinitesimally 
alter the square into a not square rectangle, or into a rhombus, 
the area remains sensibly unchanged. The first change of the 
area is a diminution in whatever direction you stretch it, but 
that is proportional to the square of the strain, so that you 
may say, in Janguage of infinitesimals, the area is unchanged. 
The constancy of the periphery, then, of each of these figures 
fives rise to and entails the condition of an approximate con- 
Stancy of the area. Here, then, we have in this skeleton, a two 
dimensional working model of a medium which is unchangeable in 
area, but is freely extensible in any direction, provided you allow 
it to shrink proportionately in the perpendicular direction. Well 
now let us ~~ a gyrostat into each of these squares (Fig. 5), and 
you have all that 1s wanted to fulfill the strange, almost incon- 
ceivable, condition for a dynamical model of electro-magnetic in- 
duction in iron which I have put before you. I will just make an 
experiment illustrating that, if it is not occupying tco much time. 
(Sir William Thomson then spun the gyrostat.) I turn azimutb- 
ally the square frame by which I hold it; first in one direction, 
and the red end of the bearing of the axle of the fy-wheel turns 
up; I turn the other way, aod up comes the blue end. 
he gyrostat is mounted in a square frame, as 
you see, which I holdin my hand. ‘he rigid case bearing the 
axle of the fly-wheel is, as you see, free to turn round the axis of 
these trunnions, mounted horizontaliy on bearings in opposite 
sides of the square frame which I hold in my hand. The axis of 
these trunnions is perpendicular to the axis of the fly-wheel. I 
shall walk round and round to right, to keep the red side up; I 
walk round to the ieft, and it keeps the blue side up (applause). 
It is rather a curious thing. There are three little objects on a 
tray, as it were. Imagine this to bea butler’s tray, with. wine- 
glasses on it represented by these India-rubber corks. As long as 
I turn ever so little to my left ali goes well; if I go straight for- 





ward, it is doubtful; but if I turn by an infinitesimal angle to my 
right, over it goes and everything falls off it (applause). 

Look, now, at the gyrostat resting in this position on its trun- 
nions, the axes of the trunnions and of the fly-wheel being both 
at present horizontal. The outer square frame seems immovable 
in azimuth. When I apply a couple tending to meve it in 
azimuth it does not move. It does not move in azimuth till the 
gyrostat turns round its trunnion-axis and brings its fly-wheel 
axis to be perpendicular to the plane in which I am trying to 
turn the square frame. And I must apply a couple whose time- 
integral is equal to double the moment of momentum of the fly- 
wheel before I can get the gyrostat from the position witn the 
blue end up to the position with the red end up. Before I succeed 
in turning the square frame even a degree in azimuth I must have 
applied a torque whose time-integral is equal to twice the moment 
of the momentum of the fly-wheel. 


This closed brass case, with a rapidly rotating fly-wheel | 


mounted on bearings inside it, is called a gyrostat, because in vir- 


tue of rotation it stands, however you place it, with any of its | 


edges resting on a hard, smooth table. You see, place it as I will, 
it cannot fall. If I place it with its centre of gravity above the 
supporting point it stands at rest. With its centre of gravity not 
vertically over the bearing point, it goes round in azimuth, but it 
does not fall. 

Now, imagine mounted in each one of the rigid squares of this 
web a gyrostat exacily as this ove is in the square frame which I 
hold in my hand. If the fly-wheel speed be great enough, each 
of those rigid syuares is practically immovable in azimuth. Ido 
not say itis immovable. but I say you muy make it practically 
immovable by making the velocity of the fly-wheel sufficiently 

reat. 

Thus we have a skeleton model of a special elastic solid with 


a structure essentially involving a gyrostatic contribution to | 


rigidity. Now, do not imagine that a structure of this kind, 
gross as it is, is necessarily uninstructive. Look at the structures 
of living things; think of all we have to expluin in electricity and 
magnetism; and allow, at least, that there must be some kind of 
structure in the ultimate molecules of conductors, non-con- 


ductors, magnetic bodies, and non-magnetic bodies, by which | 


their wonderful properties now known to us but not explained 
are to be explained. We cannot suppose al] dead matter to be 
without form and void, and without any structure; its molecules 
must have some shape; they must have some relation to one 
another. 

So that I do not admit that it is merely playing at theory, but 
it is helping our minds to think of possibilities, if by a model, 
however rough and unpractical, we show that a structure cap be 
produced which is an incompressible, frictionless liquid when no 
gyrostatic arrangement is in it, and which acquires a peculiar ro- 
tational elasticity or rigidity, as the effect of introducing the gy- 
rostats into these squares. Imagine a corresponding model in 
three dimensions, with rigid cubes instead of the rigid squares 
which you see in the model before you. Instead of the endless 
flexible cords which )ou see, you may imagine elastic threads 








| force between two electrified bodies in any of these illustrations 
or attempted explanations. We do not even get near the mutual 
attraction between the iron of an electro-magnet, or the steel of a 
permanent magnet, and its armature or keeper; we do not get 
near to explaining the possibility of the moticns of the bodies that 
demonstrates the forces. We only try to explain for a quiescent 
system of conductors and insulators, the variable distributions of 
electric currents which from mathematical theory and experi- 
mental observation we know to exist. 

And here, I am afraid I must end by saying that the difficulties 
are so great in the way of forming anything like a comprehensive 
theory that we cannot even imagine a finger-post pointing toa 
way that can lead us towurds the explanation. That is uot put- 
ting it too strongly. I only say we cannot now imagine it. But 
this time next year; this time ten years; this time one hundred 
| years, probably, it will be just as easy as we think it 1s to under- 
stand that glass of water, which seems now so plain and simple. 
I cannot doubt but that these things, which now seem tous so 
mysterious, will be no mysteries at all; that the scales will fall 
from our eyes; that we shall Jearn to look on things in a different 
way; when that which is now a difficulty will be the only com- 
mou-sense and intelligible way of looking at the subject. I ask 
you to pardon me for leading you up to so impotent a conclusion 
as that we really know nothing below the surface of this grand 
subject, which constitutes the province of the Institution of Elec- 
trical Engineers (loud applause), 


APPENDIX, 


Alternate Currents through a Straight Conductor of Round 
or Rod of Non-Magnetic Material: 

Let 6 denote the specific resistance in square centimetres per 
second (or the “ specific resistance C. G, S.”) 

a denote the radius of the wire. 

R (S) denote the value of 6 l + m a? [or the resistance (in centi- 
' metres per second) of any length / of the wire, with steady cur- 
| rent through it]. 
| & (N) denote the effective ohmic resistance of the same length /, 
| with alternate current of N periods per second through it. 
c (N) denote the current density at distance r from the axis, 
| and at time ¢. 

C (N) denote the current density in the axis at time ¢. 
We have c (N) = C (N) (ber q cos @ - bei q sin 6) 
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where q denotes(2x V 3-)r 
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6 (2a N)t, 
ber and bei denote two functions defined as follows :— 
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q q° ; 
ber gq = 1- Tage toa qe GF 8 ma &e. 
q? q° 
bei g = 23-3242 @ + &e, 


TABLE OF NUMERICAL VALUES. 








q ber’ q 
0.0 1.0000 0.0000 | 0.0000 
0.5 .999 0.0625 |— 0.0078 
1.0 .9844 2496 .062446 
1.5 9211 .5576  |— 210011 
2.0 4517 9723 |— .4931 
2.5 .38999 1.4571 .9436 
3.0 — .2214 1.9376 |— 1.5698 
3.5 _— 1.1936 2.28383 |— 2.3361 
40 _— 2.5634 2.2927 3.1347 
4.5 - 4.2991 1.6859 |— 3.7537 
5.0 = 6.2301 1160 |i— 38442 
5.5 — 7.9735 |— 27902 |— 2.9070 
6 0 _— 8 8584 |— 7.2348 |— 29381 
8.0 20.9739 |— 85.0167 38.2944 

100 138.8405 56.3704 51.373 
15.0 2969 79 — 2952.43 86.648 
20.0 47583.7 11500.8 24325.1 


bei’ ber — ber’ bei bei’ ber — ber’ bei 





i’ « paniegeaneeneine-aeiel iY saicbub pieced taemtionsale 
“9 ber’? x bei’? |? ber’? + bei’? 

0.0000 o 1.0000 
0.24992 4.0000 1.0000 
499947 2.00014 1.0001 
730251 1.3678 1.0258 
9170 1.0805 1.0805 
‘9953 9398 1.1747 
.8805 8787 1.3180 
"435% (8526 1.4920 
_ 4911 8389 1.6778 
__s- 2.0526 8279 1 8628 
|— 4.34588 .8172 2 0430 
— %.8729 8069 2 2190 
— 10.8462 7979 2.3937 
— 7.6615 7739 3.0956 
| 135.23 .7588 3.7940 
'__ 4089.2 7431 5.5732 
7325 7.3250 


| 41491.5 





stretched between neighboring corners of the cubes. In 


each cube mount three gyrostats, with their trunnion- 
axes perpendicular to the three pairs of its faces. 
The gyrostatic domination thus provided causes _ the 


cubes to be practically immovable in rotation, but leaves them 
perfectly free to take translatory motion. There you have a 
body, then, tbat you could not distinguish from an ordinary elas- 
tic solid in respect to any irrotational distortion, or in respect to 
translational motion of the whole; but which if you try to 
turn it will not absolutely resist, but will only admit of turning 
by stretchings of the connecting elastic bands. It will not be im- 
movable in respect of the turning, but it will be balanced bya 
constant couple with a constant degree of rotary displacement. 
Thus, upon this solid the effect of a constant couple is not to pro- 
duce contioued rotation, but to produce and balance a constant 
displacement, and that balance might last for any time, however 
long, if the rotational moment of the momentum of the fly-wheels 
is but great enough. 

Now, lastly, | should just explain briefly that the rotational 
contribution to rigidity of ether in iron must be enormously less 
than in copper or in air. The total effective rigidity of the 
ether due to elastic action and gyrostatic effect in all non-mag- 
netic bodies is the same. In iron there is less gyrostatic 
contribution, with equal elastic contribution, to the total 
rigidity. These conditions fulfill exactly what we want for the 
relation of ether between air and iron inside the belix of an 
electro-magnet. Butalas! we are only led on to inscrutable 
difficulties. How much does our elastic solid go towards the 
explanation when in the very fundamencal fact of the mutnal 
motions by which electro-magnetic forces are made manifest to 
us, we have a force as of a strained solid between the bodies (mag- 
nets or wires) whose motions reveaied to Cirsted and Ampére 
the existence of electro-magnetic force? Why is it that those 
strains do not simply balance themselves in the solid ¢ How can 
there be a solid capable of giving rise to that wonderful con- 
dition which we have in the air between the poles of an clectro- 
magnet; for instance—such that a piece of copper will fall down 
through it at the rate of, perhaps, a quarter of a centimetre 
per second? Look on the subject as engineers, and think 
of the ‘‘ strength of materials” wanted for ether in air, 
with the molecules of the air itself tearing through it in 
all directions at speeds averaging 500 metres per second, 
or more or Jess according to temperature. Think of the forces, 
amounting to 110 kilogrammes weight per square centimetre, 
with which two bars of iron magnetized to 1,700 C.G.8., 
with faces separated by a thin space of air, and with Ewing’s 
46,000 C. G. 8. of magnetic force in the air around the bars, 
are urged towards one another. How can it be that these 
prodigious forces are developed in ether, an elastic solid, and yet 
ponderable bodies be perfectly free to move through that 
solid? Now,I simply say, all that bas been done to think out 
this subject merely gives us a dynamical theory on one part 
of it. I have absolutely—not ignored, because I have spoken 
of it two or tbree times—but I have left out in the cold the 
electrostatic part, the thing we knew first. Our first love 
was electrostatics, That is absolutely left out in the cold. We 
do not touch it; we do not get near to explaining the mutual 





And if p denote the value of q with r= a, we have 


R (N)_ _ber p bei’ p — bei p ber’ p 
R (S)~ *?~“(ber’ p)? + (oer’ p)? 


where the accents denote differential coefficients. 

The above table of Numerical Results bas been calculated 
for me by Mr. Magnus Maclean, official assistant to the professor 
of Natural Philosophy in the University of Glasgow. 

For copper we have 6 = 1,610 square centimetres per second. 
Hence, with N = 80 we find 

q =1.98r=2r. 
Thus, in respect to the ohmic resistance of the whole wire we may 
for copper take the column headed q as the diameter of the wire, 
and in respect to the distribution of the current through the wire 
(expressed by the ber bei formula above) we may take q the 


diameter of the cylindric shell in which the current density is to 
be calculated. 
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Annual Election of the New York Elect:ic Club. 





One of the most largely attended meetings that bas ever been 
held at the Electric Club in this city was that at the annual elec- 
tion of officers on April 18. The following officers were elected 


for the ensuing year: President, E. T. Gilliland; vice- 
presidents, O. E. Madden, E. N. Dickerson, Theo. N. 
Vail, H. C. Davis; secretary, Chas. W. Price; treasurer, 


Willard L. Candee; board of managers, M. W. Goodyear, H. L. 
Storke, A. H. Patterson, Cyrus O. Baker, Jr., Henry A. Reed, C. 
H. Barney, John A. Seely, W. H. Johnstone, Geo. B. Coggeshall, 
J. C. Tomlinson, J. . Handre., H. D. Stanley and C, E. 
Stump; committee on membersbip, Henry Hine, Lieut. F. W. 
poe, U. 8. N., Geo. T, Manson, Geo. Worthiagton and Henry 
D. Lyman. The dues were raised to $50 per annum, initiation 
tee, $50; non-resident members, $30 per aunum; initiation fee, 
$25, commencing May 1, 1889. 

After the closing of the polls a most excellent entertainment 
was given consistiog of a varied programme. ‘The entertainment 
was opened by a number of selections played upon an automatic 
electrical, piano, the marvelous performance of which was ad- 
mired by all present. The most difficuit pieces were rendered 
with the greatest accuracy, and the inventor, Mr. Tremaine, 


received many compliments for his ingenuity. This was 
followed by some excellent playing on the accordeon by 
Professor Spice, who handled the instrument as ably 


as he does everything he takes hold of. Professor Spice also per- 
formed anumber of experiments in conjuring, which showed 
him to be an apt pupil of Houdin. Several vocal selections by Mr. 
Hine and others closed a most enjoyable and festive evening. 
Besides the large number of local members presen;, there were 
many visitors, among whom were Professor Barrett, of Chicago, 
Messrs. De Camp and Cleverly, of Philadelphia, and Mr. J, F, 
Butterworth, of Manchester, England, 
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The White Rail for Electric Street Railways. 

The cut on this page represents a new form of rail 
especially adapted for electric street railways, designed by 
Mr. R. T. White, a well-known inventor, of Boston. This 
rail possesses many advantages, it is claimed, over the 
common flat rail or the girder rail, It has a central ver- 
tical rib, dnd when laid upon iron chairs, such as have 
been designed for the purpose, it will make a very sub- 
stantial roadbed, so much to be desired in the case of elec- 
tric street railways. 

It 1s impossible for the rails to spread or roll; and the 
paving, on settling, cannot drop under the head and flange 
of the rail—a serious defect in girder rails of common 
form. Beyond the pendant sides, the particular feature 
of the rail itself consists in its flange or wagon tread, 
which, instead of being horizontal, as is usually the case, 
is inclined at an angle as shown in the cut. This admits 
of a deeper flange on the car wheel, and at the same time 
reduces the wear and tear on carriage wheels which are 
compelled to cross the track, 


On an Effect of Light Upon the Magnetization of Iron.* 


BY SHELFORD BIDWELL, M.A., F.R.S. 


Several experimenters in the early part of the present 
century tried to maguetise iron and steel by the action of 
light,+ but I do not know of any recent attempts in this 
direction, and of late years the thing has been generally 
regarded as impossible. Under ordinary circumstances 
there can be little doubt that this is the case, but, if a cer- 
tain condition is fulfilled, we might, 1 think, expect to 
find some evidence of the action of radiation upon the 
magnétism of iron. 

The condition is that the susceptibility of the bar A B 
to be operated upon shall be greater (or less) for a mag- 
netic force in the direction A B than for an equal one in 
the airection B A. This paper contains a short prelim- 
inary account of a series of experiments which have been 
undertaken with iron bars baving this property. Much 
yet remains to be done, which will require a considerable 
amount of time, and for which special apparatus must be 
constructed. In the meantime the results already ob 
tained appear to possess sufficient interest to justify their 
publication. 

The method of preparing the bars is as follows: A 
piece of soft iron rod, which may conveniently be 10 or 
20 cm. long, and from 0,5 tol cm. in diameter, is raised to 
a bright yellow heat, and slowly cooled. When cold it is 
placed inside a solenoid, through which is passed a battery 
current of sufficient strength to producea field of about 
850 or 400 C.-G.-S. units. The iron when removed from 
the coil is found to be permanently magnetized, and its 
north pole is marked for the sake of distinction with 
red sealing wax varnish. The bar is then supported 
horizontally, and in an east and west direction, be- 
hind a_ small reflecting magnetometer, and over 
it is slipped a coil which is shunted with a rheostat, the 
resistance of which can be gradually increased from 0 to 
26 ohms. The coil can be connected by a key with a 
single battery cell, which is so arranged as to produce a 
demagnetizing force inside the coil. The resistance of the 
rheostat is slowly raised, so that more and more current 
passes through the coil, the battery key being alternately 
lifted and depressed until the magnetometer indicates 
that the iron bar as a whole is perfectly demagnetized. 
The strength of the demagnetizing force required varies 
according to circumstances; it 1s generally about one- 
thirtieth or one twenty-fifth of the original magnetizing 
force. 

After this treatment the iron rod does not differ, so far 
as ordinary tests will show, from one which has never 
been submitted to magnetic influences, Nevertheless, as 
is well known, it possesses certain properties which dis- 
tinguish it from a piece of really virgin iron, In the first 
place, the megnetization induced by a force aeting in such 
a direction as to make the marked ene a north pole is 
greater than that caused by an equal force in an opposite 
direction. Again, if such a bar be held horizontally east 
and west (to avoid terrestrial influences), and tapped with 
a mallet, the marked end at once becomes a north pole. A 
similar effect follows if the rod be warmed in the flame of 
a spirit lamp. Lastly, if it be placed inside a coil and sub- 
jected to the action of aseries of rather feeble magnetic 
forces, of equal strength, but alternating in direction, the 
marked end will generally become a_ north pole, even 
though the last of the alternate forces may have tended to 
induce the opposite polarity. 

A rod treated as above described appears to be remark- 
ably sensitive te the action of light. When such a rod is 
placed behind the magnetometer, and illuminated by an 
oxybydrogen lamp about 70 cm. distant, there occurs an 
immediate deflection of from 10 to 206 scale divisions. 
the magnitude of the effect varying in u:merent specimens 
of izren. Asthe action of the light is continued the deflection 
slowly increases, When the light is shut off, the magnet- 
ometer instantly goes back over a range equal to that of 


° Paper read ‘before the Royal Society Thursday, March 21. 
+ Chrystal, Hneycl, Britann,, Vol. XV., p, 274, mentions the fol- 
lowing names:—Morichini, Mrs. Somerville, Christie, Riess and 


oser. 
t The pggnotomoter mirror was 1 metre distant from the scale, | — 
and each 


vision = 0.64 mm. (1-40 inch), 











the first sudden deflection, then continues to move slowly 
in the backward direction towards zero. 

The first quick movement, I believe, may be due to the 
direct action of radiation, and the subsequent slow move- 
ment to the gradually rising temperature of the bar. 
With a thick rod (1 cm. in diameter) the slow movement 
is barely perceptible, extending over only one or two 
scale divisions in the course of a minute, the spot of light 
becoming almost stationary after the first sudden jump. 
With a thin rod the sudden effect is generally smaller, 
while the slow after-effect is greater,and may continue 
until the spot of light passes off the scale. 

As a general rule the magnetic effect is such as to ren- 
der the marked end of the rod a north pole; occasionally, 
however, it becomes a south pole, but in such cases I 
have always found that the polarity is comparatively 
feeble. It may even happen* that the marked end be- 
comes north when certain portions of the rod are illumi- 
nated, and south when the light acts upon other portions. 
This is probably due to irregular annealing and a conse- 
quent local reversal of the direction of maximum suscep- 
tibility; it indicates that the light effect is local, and jis 
confined to the illuminated surface. In one remarkable 
specimen, which happens not to have been annealed at 
all, the sudden effect and the slow effect are in opposite 
directions. When the light is turned upon ihis rod there 
is at first a sudden deflection of twenty magnetcmeter- 
scale divisions to the left, the spot afterwards moving 
slowly and steadily towards the right. When the light is 
shut off there occurs at once a jump of twenty divisions 
further towards the right before the spot begins to move 
back in the zero direction. 

Some attempts have been made to repeat the experi- 
ments with light polarized by means of a Nicol’s prism; 
but, either because the largest prism at my disposal was 


too small (its aperture being barely 2 cm.), or because too | 


much of the radiant energy was absorbed by the spar, I 
failed to get any magnetic effects whatever with the 
prism in either position. 

| Prof. Sylvanus Thompson has quite recently been kind 
enough to lend me a very large and excellent Nicol’s 
prism. From a few experiments already made with this 
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instrument, it appears that the action of the light is quite 
independent of the plane of polarization. | 

There can be no doubt whatever of the reality of the 
effects here described ; they are perfectly distinct, and 
are at any time reproducible with.certainty. The only 
question is how much of them is primarily caused by the 
action of light, and how much by mere _ incidental 
change of temperature. But taking all the circumstances 
into consideration, I think the evidence is in favor of the 
conclusion that the instantaneous magnetic change, which 
occurs when a prepared iron bar is illuminated, is purely 
and directly an effect of radiation. 


—__-»1r > 0 ___—__— 


The Durability of Lead-Covered Cables. 





Our English correspondent writes: The adverse com- 
ments upon the durability of lead-covered cables, which 
occurred in Professor Forbes’ receut paper at the Institu- 
tion of Electrical Engineers have attracted great attention 
in this country, where an extensive use of the con- 
demned article is contemplated. Subsequent remarks of 
Mr. W. H. Preece and Mr. Alexander Siemens have, how- 
ever, slightly diminished the force of Professor Forbes’ 


lead-covered cables an excellent character for longevity, 
and as a confirmation of his statements, exhibited some 
specimens of lead-covered cables which had been laid 
down over forty years ago, and which were 


still in perfect condition. Mr. Alexander Sie- 
mens further sought to explain the bad reputa- 
tion of these cables amongst Berlin electricians 


just at present, by the fact that since the mains of the 
three central stations had been united the localization of 
faults by tests had become impossible, and consequently 
until something serious had occurred, nothing was done. 
Formerly daily tests were made and incipient faults were 
immediately localized and repaired, and no complaints 
were heard. One remark made by Prof. Forbes was evi- 
dently made without sufficient consideration, He spoke 


|of galvanic action between the lead sheathing and the 


iron pipe enclosing the whole, as likely to destroy the lead, 
whereas galvanic action, if it did take place, ought to 
eat away the iron—an important difference. 


* This has béen observed in two specimens. 





sn : 
heard a good deal lately about getting the results of ex- 


perience without expense; it is to be hoped this will be 
the good fortune of our London companies, in so far as 
cables are concerned at any rate, or else we shall have 
been backward to no purpose. 


te mere 
Electricity and Light. 


Dr. Moser (Eder’s Jahrbuch fur Photographie) draws at 
tention to the following curious phenomena: The leaves 
of an electroscope are caused to diverge by charging with, 
say, 150 cells. On allowing a ray of direct sunlight to fall 
on the instrument the divergence is increased, and it re- 
turns to its original amount when the light is cut off. A 








common match (sulphur with phosphorus tip) will glow 
in the dark when brought close to a charged body such as 
the cover of an electrophorus. The mercury in a capillary 
electrometer falls when a ray of sunshine falls on it, just 
as it does when connected to the zinc of a battery. The 
effect is distinctly electrical, not thermal, as it vanishes 
when the upper and lower mercury columns are short- 
circuited by a wire. 
pe me em 


Testing-Room Practice. 


It has always been understood that during the conduc- 
tion of testing operations with low currents and sensitive 
apparatus, such, for instance, as cable testing with an 
astatic galvanometer, the operator should stand upon 
some insulating substance, such as a sheet of vulcanite or 
india rubber. It is now suggested by one who has had a 








great dea! of experience in this direction that not only 
should this practice be departed from, but that the body 
of the operator should be effectively connected with an 
earth of small resistance. The chief reason alleged is that 
the human body accumulates charge accidentally received 
up to three or four microfarads, and is liable to very con- 
siderably disturb the electrical conditions of the testing 
circuit. 
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Cutting Down the Poles and Wires in New York 
City. 


The week ending April 20 will long be remembered by the 
| electrical companies of all kinds engaged in operations up town, 
as Mayor Grant and the other commissioners of the Board 
|of Electrical Control began their long-threatened cru-ade 
against the poles and wires. The district in which the destruc- 
tion was carried on consisted mainly of that lying 
between Fourteenth and Forty-second streets and Broadway 
and Sixth avenue, though, of course, terzitory on ai sides was 
more or less affected by the severing of circuits running 
across the district from the one side of the city to the other. Up 
to Saturday morning about 70 poles and 240,000 feet of wire bad 
been removed by the Bureau of Incumbrauces and its contractors, 
to say nothing of the wires removed by the companies them- 
selves, and the work was still going on briskly, telegraph, tele- 
phone and electric light wires all disappearing from the 
scene. The chief sufferers by the raid have been the electric 
ligbting companies, many of whose lamps were cut « ff, rendering 
the streets intolerably dismal and gloomy; but at this time of 
writing service bas been restored, through the subways, to some 
customers, and efforts are being made to get the circuits into the 
best shape that the emergency admits of. 

| The work of the Board has not been free from accident. In 
| one instance two men staying up a _ pole were jerked from a 
window to the street by its fall. One of them was killed 
| on the spot and the other was very seriously injured. A street 
| car had a narrow escape just above Fourteenth street, a pole, as 
it fell, dropping just across the dasbboard in front, much to the 
|alarm of the car’s inmates, none of ‘whom. however, were 
burt. At another point a young lady broke a toe by 
running her foot against a bolt at the side of one of the pole 
stumps. In view of the fact that large crowds witnessed the op- 
erations and that there was no interruption of traffic along the 
| Stieets, it is cause for wonder and corgratulation that no other 
casualties were reported. According to someocf the papers, the 
fall of each pole was marked by an outburst of popular entbusi- 
asm, but this was not actually the case. 














pecial Correspondence. 
NEW YORK NOTES, | 


OFFICE OF THE ELECTRICAL WORLD, 

168-177 POTTER BUILDING, NEW YORK, April 22, 1889. 
Lighting the Centennial Ball.—I hear that the special 
| work of lighting the Metropolitan Opera House and the banqueting 
room, etc., has been given to the local Edison Company. Mr. Beggs 
will supply the current from his Thirty-ninth street station, which 
is only a block or two away from the building. It was at first pro- 





| posed to use accumulators, or else to put in special plant for lighting 


warnings. Mr. Preece, in the course of the discussion on direct, but ultimately the nearness of the Edison station settled the 


Professor Forbes’ paper, took the opportunity to give| 


matter. I hear that this installation will require special wiring for 
2,400 lamps. 

Mr. C. O. Mailloux, the well-known electrical engineer, is 
| again devoting himself to expert electrical and engineering work, 
and those who need his professional services will find him at Stone 
| Building, 32 Liberty street. His practical experience with the stor- 
age battery in all its applications is probably as great as that of any 
man in the field to-day. Mr. Mailloux will make a specialty of the 
electrical transmission of power, and street car propulsion by ll 
systems. His ability in this department is too well known to need 
further comment. 

Mr. L. M. Bronson, with office at 52 Liberty street, a practi- 
cal engineer, acquainted with all the necessities and conditions of 
isolated plants, will push the introduction of the Thomson-Houston 
| are and incandescent motors in New York and Brooklyn, for all 
| the various local circuits, The managers of allthe local lighting 
| companies will make Mr. Bronson’s acquaintance, and many of 
| them will no doubt locate the motors, which have already gained 

considerable popularity and favor where installed for stationary 
| power purposes. 
| Einbigler & Adler, makers of ornamental metal work and 
| electrical work of all kinds, 433-435 Seventh avenue, this city, have 





We have | received a very warm testimonial from the Cortlandt Palmer es- 


tate for the ornamental iron and nickel work which they have done 


in the new Union Square theatre. Mr. Palmer, the trustee, ex. 
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presses himself as highly pleased with the excellence of their work, 
and says that as contractors they are inevery way responsible. So 
pleased is he in every respect that he intends to give them the pref- 
erence in all his future work. There is now-a-days a great deal of 
ornamental metal work to be done in connection with electric 
light and power and in banks and commercial offices, and the firm 
have made it their purpose to meet all the wants in this direction. 


Affairs of the Callender Company.—The daily papers dur- 
ing the past week have been publishing some most extraordinary 
statements under sensational’ head lines about the affairs of the 
Callender Insulating and Waterproofing Company. The financial 
condition of the company proves to be quite serious, but the news- 
paper versions of it are none the less exaggerated. I understand 
that as soon as possible the bookkeeper will get out a statement, 
but the condition of the books is not such as to make this an easy 
task. Assoon as the statement can be prepared, it will be pre- 
sented to all those interested. In the meantime the affairs of the 
company have been placed in the hands of tworeceivers, J R. Bur- 
dick, of Chicago, for New York, and Oscar Keen, of Newark, for 
New Jersey. 

Magnesia Sectional Coverings.—Robt. A. Keasby & Com- 
pany, 58 Warren street, have just closed a contract with the West- 
ern Union Telegraph.Company to cover all their steam pipes at 195 
Broadway with magnesia sectional covering. This will require 
abvut 5,000 square feet of the material. They have just completed 
covering the flues in the new Times building, using about 2,000 
square feet, and they are also doing all the work for the Schuyler 
Electric Light Company, Newark, N. J. This sectional covering is a 
thorough protection against overheated pipes and is largely in use for 
boiler domes, ceilings, flues, tanks, etc. It will last as longas the 
iron pipe if used reasonably. It is made in blocks of 1% inch thick 
and 6 inches in width, of any desired length up to 36inches. It can 
be beveled to fit any radius. Pure carbonate of magnesia enters 
into its composition to the extent of over 87 per cent., and asbestos 
fibre is also used in it. 


The Albany Lubricating Compound and Cup Com- 
pany, Mr. Adam Cook, with sales-room at 313 West street, finds 
a good deal of favor shown to their method of lubricating dynamos 
and motors and high speed machinery. The lubricating compound 
is made up of the best oils and some secret ingredients, and the re- 
sult is a substance that does its work admirably. The company 
have their own oil cups which are made of solid or cast 
brass with screw tops. Passing down through the centre 
of the cup is a copper rod, having a ring at its top and 
resting at its base on the running shaft. As the copper rod thus 
resting becomes warm the warmth is conducted to the compound 
which gradually melts and passes down through agroove in the rod 
directly to the shaft. The screw top on the brass cap allows the 
engineer to regulate the pressure of the rod on the revolving shaft, 
thereby regulating the flow of the lubricator in accordance with 
the varying warmth of the rod. This system of lubricating is al- 
ready very popular in several of the largest electric light’ stations, 
among which I may mention those of the United States Electric 
Illuminating Company, of this city, and I have no doubt it is des- 
tined to a wide introduction in electrical plants. 


The Julien Electric Traction Company have just issued 
a statement of the working of their car No. 7, which is the standard 
type of car that they have finally adopted. The car makes five 
round trips per day between Eighty-sixth street and Madison 
avenue and the Post-Office, or 574% miles. During the forty days 
preceding April 13, its receipts were $998.10, which is at the rate of 
$9,106.75 per annum. The average earnings of horse cars on the same 
line are $6,387.50. On this basis the yearly profits on the car, afier de- 
ducting expenses of driver and conductor, motive power, wear and 
tear, royalty and 6 per cent. interest on $6,000 (cost of the car with 
battery racks, stationary motors, switches, etc.), is $5,972.75, which 
will more than pay the entire cost of the car and fits equipment. 
The brushes on the motors show no _ signs of wear, 
and neither batteries nor motors have required either 
attention or repairs during their term of working. 
Car No. 1 also gives a most satisfactory record. Though its 
batteries were not lifted for inspection or cleaning since they com- 
menced service on Sept. 30, of last year, not a single plate showed 
any wear, injury, or depreciation when examined April 8. Many ob- 
stacles which cropped up in the early days of the working of the 
Julien storage cars have been entirely overcome, and every detail 
has now been worked out to a point of smooth and effective opera. 
tion. The relative economy of this system is proved by the fact 
that its estimated cost of motive power for a car day of sixty miles 
is $3.10, and the cost of maintaining batteries and motors is $700 per 
annum. Interesting statistics are given of miles run, passengers 
carried, conditions of weather, etc., and the figures shown argue 
well for the future of the Julien storage car. , hy ae 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, April 22, 1889. 
The Woonsocket Gas Company have decided to adopt the 
Brush system for the station they are about to erect. 


The Hill Clutch Works, of Cleveland, O., have secured the 
contract for equipping the electric plant at Salem, Mass. 


Mr. Jas. F. Meech, European manager of the Thomson-Hous- 
ton International Electric Company, sailed on Saturday, April 20. 


The Chelsea, Mass., corporation has, for the present, aban- 
doned the idea of a municipal plant. It will be remembered that it 
was intended to appropriate $37,000 for this purpose. 


Clinton, Miass.—The gas company of Clinton are extending 
their plant and adding a Thomson-Houston incandescent installa 
tion of 600 lights to their arc apparatus. The pole line will be recon- 
structed. 


The Spring Outlook.—Mr. F. E. Pettingell, of Pettingell, 
Andrews & Co., reports the sales of electric construction material 
unusually heavy, and he believes that the coming summer’s work 
in that direction will exceed anything on record. 


Insurance.—The insurance exchanges and the New Eng- 
land Electric Exchanges met on Friday, April 19, to discuss the 
revised rules. There was some slight discussion of the matter. The 
final reading of these rules will be had on Saturday, April 27, at 
which time the question of a standard of insulation resistance will 


‘a, discussed; the same to be adopted throughout New Eng- 
and. 


Birmingham, Conn.—The Derby Gas Light Company, of 
Birmingham, Conn., are extending their facilities by the addition 
of a Thomson-Houston alternating plant of 1,000 lights. They have 
also installed an Otto gas engine of 50h. p. for the purpose of rein- 
forcing their present watersupply. This arrangement is only tem- 
porary, as Manager Nettleton contemplates the entire reconstruc- 
tion of this plant. 


Fitchburg, Mass.—The gas company of this town have bought 
ut the electric light company, and are about to remove the station 
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to a lot adjoining the gas-works. Foundations for the building have 
already been laid. The engines and building will admit of consider- 
able increase in their service in the future. The plans accepted 
were those of Mr. A. P. Wright, of the Wright Electrical Engineer- 
ing Company, of Boston. 


A Farewell Banquet was given at Young’s Hotel on the 
evening of Thursday, April 18, to Mr. A. 8S. Garfield, welding engi- 
neer of the Thomson Electric Welding Company. Among the diners 
were Messrs. O. K. Stewart, John Tregoning, Herman Lemp, G. F, 
Seaver, W. F. Moody, J. Kimball, W. Pool, J. T. Brock, A, M. 
Bullard, W.S. Gorton and Russell Robb. The affair was a most 
enjoyable one and the responses to toasts and bursts of song kept 
Young’s Hotel lively toa late hour. 


Mr. G. G. Stillman, of 19 Pear! street, Boston, well known in 
connection with the famous “‘ Spencer damper regulator,” reports 
sales of his apparatus to the following electric plants: Webster 
Electric Light Company, Webster, Mass.; Southbridge Electric 
Light Company, Southbridge, Mass.; Natick Electric Light Com- 
pany, Natick, Mass.; Excelsior Electric Light and Power Company, 
New York City; Gloucester Electric Light Company, Gloucester, 
Mass. The regulator is meeting with great success. 


The National Telephone Manufacturing Company.— 
The offices of this company, 620 Atlantic avenue, Boston, are fitted 
up with a number of their new pattern acoustic telephones, the call- 
ing apparatus used being the crdinary magneto operating on the 
stranded steel line wire. I spent a pleasant afternoon recently in 
an informal] test of a number of their instruments, The enunciator 
is equal to that of the ordinary speaking tube, and the instruments 
are so constructed that the line wire can lead in any direction from 
them. Mr. Bennett reports that his annual spring and summer 
rush of construction work is now upon him. 


F. BR. Chapman & Co., of this city, have become the agents 
for the American Indurated Fibre Company,of Mechanicsville, N.Y., 
of which Mr. M. J. Medbery, the president, has recently perfected 
a remarkable novelty inthe shape of seamless wood fibre piping 
and tubing, which is impervious to acids and moisture, practically 
indestructible and a perfect non-conductor. It wil] stand 100 to 200 
pounds pressure to the square inch and its tensile strength is over 
1,100 pounds to the square inch. At present itis made in five foot 
sections, and the smallest size is two inches in diameter. It is be- 
lieved that there will be a large demand for this pipe in electrical 
work, especially for subways, where it is expected to solve many 
of the difficulties. 


The Standard Electric Company, of Vermont, are and have 
been making a number of extensive and interesting installations. 
Some of the notable features of their arc and incandescent dynamos 
are their reasonable price, light weight and decreased speed of 
armature revolution. They have made a recent installation of three 
300-light machines at Hargrave’s mill, Fall River, Mass., and are 
now engaged upcn what might be termed a luxurious installation 
at the Chestnut Hill pumping station, Boston water-works. Every- 
thing beautiful in the way of electroliers and artistic effects will be 
used in this work, even to the fire-room, where the old oil hand- 
lamp will be replaced by electric hand-lamps. Connection is made 
with the stable by an underground system. 


The Armington & Sims Engine Company, Providence, 
R. L, have again broken ground for another addition to their exten- 
sive works, and are about to add one of the most complete rooms 
for testing and experimental purposes that can be found in this 
country. In addition to ordinary tubular boilers, they will have an 
improved Abendroth & Root water tube steam boiler that will carry 
160 pounds pressure. Concrete foundations, covered with immense 
cast iron, planed floor plates, etc., will be provided for engines and 
dynamos. Condenser, friction brakes, dynamometer, counter shaft- 
ing and everything to make the plant complete will be provided, 
and exhaustive tests for efficiency of boilers, engines and dynamos 
can be made atany time. This is a step in the right direction, and 
will be appreciated. It is not unlikely that Messrs. Armington & 
Sims will now and then extend the freedom of their testing room to 
the electrical fraternity, as many disputed questions can then easily 
be settled. , 

Dr. De Bausset.—A prominent figure at the Boston Electric 
Club, and in Boston electric circles, is Dr. De Bausset, inventor of 
the proposed immense air ship. I was pleased to receive a call from 
him this week, and endeavored to get some points about the new 
storage battery he will use. With the exception of the pumps being 
made of aluminum, the astonishingly small weight of the battery per 
h. p. hours is the real secret of the possibility of the scheme. The 
doctor showed me some correspondence on the subject, from which 
I learned what has not been hitherto published, i. e., the weight of 
the storage battery, both absolute and in relation to light weights 
already obtained. He proposes to use 500 cells, of which the weight 
will be 3,500 kilogrammes, each cell occupying a space of about 
eight inches cube (not eight cubic inches). The cells have three 
electrodes, and for a time are “self charging” the doctor says. This 
battery is expected to develop, when the occasion requires, 120 h. p. 
If this battery proves successful, the weight will be, I believe, about 
one-sixth, or less, of that of an ordinary storage cell. I give the 
doctor’s story for what it is worth. 


Mr. Frank Ridlon, with offices at 192Summer street, has gone 
into the business of dealing in second-hand apparatus for electric 
light and power. His circular says: ‘“‘The present state of the elec- 
tric business has created a demand which I propose to supply. In 
the early stages of the business a large amount of electric light and 
electric power apparatus was sold which has since proved deficient 
in point of economy in the cost of running and operating the same. 
This necessitates a change to systems which have given satisfaction 
and assured dividend earnings. The former, when displaced by more 
approved apparatus, is not entirely useless, but, on the contrary, 
the amount of current developed which proved a losing business 
when applied to running arc lights, now proves itself a very satis- 
factory current generator for charging storage batteries. Many other 
dynamos which have proved unsatisfactory for lighting purposes— 
more especially central station work, where the strains and vibra 
tions necessary in long distances are very great—have been found 
both efficient and satisfactory when used in an isolated plant, in the 
lighting of mills and factories, where the length of the circuit is 
shorter. Others may be found especially adapted for running mo- 
tors. Itisto bring about these changes and put such apparatus in 
its proper place, where it will give the best returns for the money 
expended, that I have taken up the business of second hand electric 
apparatus. I shall constantly have on hand arc, incandescent and 
power apparatus, for which I can guarantee good results fo these 
purposes,” 


Lively Times at Middleboro, Mass.—Some time ago the 
Selectmen of this town granted a charter to the Middleboro Elec- 
tric Light Company, with the privilege of maintaining a pole line. 
After election the political complexion of the Selectmen changed, 
and the local gas company was granted a franchise and awarded the 
contract for lighting thetown. The electric light comp: ,y. in pro- 
ceeding with their work, were notified to cease, but paid no atten- 
tion until legal notice had been served to that effect. The outside 
work, however, went right along until a few days ago, when an of- 
ficial destruction party sailed out to chop down the poles. on which 
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there were no wires; poles on which there were wires were not mo- 
lested. The construction people were not slow to appre- 
ciate this fact and commenced stringing wire faster 
than the _ annihilation party could chop. However, 
the latter were not to be checkmated in this manner, 
but ran ahead of the wire gang and commenced chopping again, 
skipping several poles. A bright idea struck the baffled construc- 
tionists,—it took quite a party to fell a pole but only one man to 
climb it. So when the choppers attacked a pole a valiant lineman 
ascended same and dared them to proceed. Mr. Pettingell, who 
was on the spot, representing the Wright Electrical Engineering 
Company, joined in the general merriment, and while standing on a 
saw in use on one of the poles, thereby partially “ grounding it,” 
was arrested and released on bonds. The outcome was a general 
truce pending the result of an appeal to the gas commissioners. 
wk Bw. 





PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
31 City Trust Building, Philadelphia, Pa., April 22, 1889. 
Mr. WM. F. Rogers, Jr., representing the Schaefer Electric 
Manufacturing Company, of Boston, was in this city last week vis- 
iting his friends among the electrical fraternity. 


A Capacious Conduit.—Apropos of the latest popular move- 
ment to place electrical wires underground, a local paper has this: 
“One of the biggest and best projects recently broached in Councils 
is the proposition to build a $600,000 subway, seven feet square, for 
electric wires under Market street from river to river. It would 
hold all the overhead wires from Vine street to Locust street.” 


Mr. George W. Lord, who manufactures the well-known 
boiler compound which bears his name, says that letters commend- 
ing his products are being received daily from his oldest custom- 
ers, so pleased are they with it. He will guarantee to remove and 
prevent scale in any steam boiler, and will accept no pay until the 
result is entirely satisfactory to the customers. The works, at 
No. 316 Union street, are kept busy supplying the increasing de- 
mand. 


Clayton, N. J.—A new electric lighting company for central 
station lighting was recently formed at Clayton, N. J., and a 500- 
light Richter incandescent machine purchased. The plant will be 
increased as soon as expedient. The new type of dynamo made by 
the Richter Company, of Camden, is meeting with some favor. The 
Slatington Electric Light Company has just ordered a duplicate 500- 
light incandescent machine and a 250-lighter will be put in the base- 
ment of the Philadelphia Evening Telegram’s building, on Third 
street, this city. The motors made by this company are also selling 
well. 


The Camden Thomson-Houston Electric Light 
Company have just completed their new central station on Front 
street. They made their first running last week. The station is 
fitted with a capacity of 1,000 incandescent and 150 arc lights, all of 
the Thomson-Houston system. The power used is a 350 h. p. Buck- 
eye engine, the boilers in use being of the Duplane pattern, both 
engine and boilers having been made by the Kensington Engine 
Works. The shafting pulleys which drive the dynamos are each 
fitted with a Hill clutch. The start was made without a hitch 
and everything worked smoothly and without jar or noise. 


A New Electric Street Railway.—The Camden Horse Rail- 
way Company has decided to construct an electric railway on 
its Market street lines from the ferries to the Burlington Pike, a 
distance of two miles. Work on it was commenced last Tuesday, 
to remove the track in the centre of the roadway to one side and 
lay a parallel track the entire lengtn. The rail being laidis the 
Johnston pattern, on iron chairs, put in by the Johnston Company. 
Just what system will be used is yet undecided. The overhead 
companies are striving for the contract with a good show of suc- 
cess, but some of the directors of the company are inclined to the 
conduit system. It will be a close race with everybody in the field. 


Electric Vim is the title of a new lubricant now being offered 
for sale by Messrs. E. F. Houghton & Co., at No. 211 South Front 
street, and which is meeting with a very satisfactory sale. The 
presence of so many worthless oils on the market makes a really 
meritorious article all the better for the comparison, and no one 
who has used the ““Vim” has aught to say but in praise of it. Tech- 
nically speaking, it has a good fire test, a low cold test, with great 
viscosity, thus making a model lubricant for high-speed shaftings. 
One of its strongest recommendations is that it will prevent a bear- 
ing becoming heated, thus necessitating less waste of oil and energy. 
A sample bottle will be furnished on application. 


The Spellier Time Clovck Company, at No. 17 South Elev-~ 
enth street, have recently fitted up their offices and testing rooms in 
the most approved manner. Since the introduction of his improved 
movement, Mr. Spellier has had no difficulty in placing his clocks, 
and the company have been compelled to refuse orders until they 
could fill those already on hand. Nearly all the large wholesale 
houses have been fitted throughout with these improved time in- 
dicators, and the company recently placed several in the Pennsyl- 
vania Railroad depot at Broad and Filbert streets. These last clocks 
had dials three feet in circumference and the positions of the hands 
were easily distinguished from any part of the station. Mr. Spellier 
is working on an improved switch-board for central station work. 


Philadelphia's Wise ** Conservatism.??—The forcible re- 
moval of the telegraph and electric light poles and wires in New 
York by the authorities has drawn attention to the resolution lately 
introduced in City Council directing the removal of the poles and 
wires in this city by October next, which the Law Committee of 
Councils has referred to a sub-committee to ascertain what are the 
legal rights of the city. It is said that this sub-committee is desir- 
ous of abolishing all overhead wires. Chief Walker, of the Electri- 
cal Bureau, holds that only the Legislature can grant the necessary 
authority, but the courts may be appealed to to declare the poles 
and wires a public nuisance and order them down. He says it 
would take five years to provide proper underground conduits for 
the reception of all the wires now strung along the poles, 


The Demand for Primary Batteries, for all sorts of work, 
is constantly on the increase, judging from the business being done 
by the Self-Storage Electric Company at No. 733 Sansom street. 
Orders have been received from many different localities during the 
week, Canada sending her quota, while the inquiries from the West- 
ern States and Pacific slope have resulted in shipments being made 
to Colorado, Utah Territory and Oregon. General Manager Jen- 
kins states that a demand for plants of small power has sprung up, 
and the many new uses to.which his batteries and motors are being 
applied really surprise him. The company is preparing to manu- 
facture motors and electrical instruments for light work, such as 
ceiling fans, sewing-machines, medical lamps, etc , and anticipates 
a heavy sale. One of the company’s most striking exhibits is the 
lighting of twelve Edison 40-watt lamps in multiple are from four 
teen cells after 40 days’ continuous service, E, ¥.O 
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WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, APRfL 18, 1889. 
Fort Worth, Tex.—Work on the Electric Railway at Fort 
Worth, Tex., has been begun, 
Light in the Far West.—Twelve arc lights have been in- 
stalled at Las Vegas, New Mexico Ter. 


The Contract at St. Joseph for a new street car line has 
been let to the Sprague people of New York. 


Mr. William H. Gibson, the Chicago agent for the Berry- 
man feed heater, of Hartford, has been out of town this week. 


A New Telephone Line is being built from the village of 
Paoli, Wis., to the railroad station, a distance of one and three- 
quarter miles. 


The (itizens’? Electric Company is a new St. Louis cor- 
poration. The capital stock is $100,000. The incorporators are I. 
W. Baird, 8. P. Baird and J. J. McDowell. 


A Telephone Company Sold.—The Johnson County Tele- 
phone Company, of Holden and Warrensburg, has sold out its fran- 
chise to the American Bell Telephone Company. 


Munson Belting.—Mr. J. H. Shay has sold this week for the 
Chas. Munson Belting Company a main belt 120 feet long, to the 
Oliver & Roberts Wire Company, of Pittsburgh, Pa. 

Gone to New York.—Mr. F. Sargent, formerly Genera] 
Superintendent of the Chicago Edison Company, left for New York 
Tuesday afternoon to take a position with the Edison United 
Manufacturing Company. 

Telephone Service for Galena.—The Wisconsin Telephone 

Yompany has added the cities of Galena and Dubuque to its regular 
clientage. These two cities are now connected by telephone to nine 
of the principal cities in that section of the country. 

Light for Danville, I1l.—The Merchants’ Electric Light Com- 
pany have put in a bid for the lighting of Danville, Ill., which, a dis- 
patch says, will probably be accepted. By this bid the company 
proposes to light the streets with arc lamps for $6,420 per year on a 
five years’ contract, or $6,000 per year on a ten years’ contract. 


A Change of Business.—Mr. D. B. Stedman, who has been 
connected with the Western Department of the Thomson-Houston 
for a long time, is about to leave the company the Ist of May. He 
is to go out of the electrical business entirely and is to become a 
member of the well-known crockery firm of Abram, French & Co., 
Boston. 

The New Power House at Joplin, Mo., is being rapidly 
completed. Readers of THE ELECTRICAL WORLD will remember 
that the last power house was burned down. The new one is to be 
built of stone and to be absolutely fire-proof. An entirely new equip- 
ment of dynamos and motors has been ordered to replace those that 
were burned. 

The Electric Railway at St. Louis.—The Benton-Belle- 
fontaine street railway line, after a hard struggle, is about to instal 
an electric system. Two thirds of its line will be operated by the 
overhead system. Upon the remaining third, the cars have got to 
be operated by storage battery, as the citizens objected to the erec- 
tion of poles on their streets. 

Electric Light for Superior, Neb.—The city of Superior, 
Neb., has accepted a somewhat peculiar proposition from the Supe” 
rior Electric Light and Power Company. This proposition in effect 
was to furnish 16 are lights for the privilege of the free use of the 
city’s power. The franchise is for fifteen years. Mr. S. K. Felton, of 
Omaha, is to be the superintendent. 

The Central Electric Company have taken the agency for 
the Detroit Storage Battery Company and also for Parrish Brothers 
& Peck, of Detroit. They have at their place of business, on La 
Salle street, the electrical train signal of that company, which was 
on exhibition at the National Electric Lignt Association Conven- 
tion. They are about to occupy the whole building, instead of two 
floors as formerly. 

Telephone Accommodation for Vicksburg.—The South- 
ern Telephone Company is increasing its clientele; it now intends to 
take in the city of Jackson, Miss. Hitherto Vicksburg has been 
connected by telephone only a short distance out, now the wiring 
will take it not only to Jackson but to Greenville. In the first case 
the wiring will be finished in 60 days, in the second case there are 
still 25 miles of wire to be stretched. 

Electric Railway for Ottawa, I11.—The preliminary steps 
for an electric railway at Ottawa, Ill., are now being taken. By 
June 30 the citizens are guaranteed that five miles of track will be 
laid. The cars are to be made by the Pullman Company, which is a 
guarantee of their superior workmanship, The line, when complete, 
will run to the North, South and West sides of the city, but the East 
side will be without such accommodation. 

Telephone Quotations.—Col. 8. G. Lynch, broker, 146 LaSalle 
street, furnishes quotations upon telephone stock as follows : 








oo no hu nana $150@$153 | Iowa Union............. 22@ 25 
Central Union.......... 49@ 58| Michigan...............: s0@ 81 
SS oli coas wkilah ... 300@ 305| Missouri and Kansas... 69@ 70 
ss ESR res 39@ 40| Rocky Mountain Bell.. 40@ 41 
Cumberland....... 67@ 69| Wisconsin..+:........... 116@ 117 





Great Southern......... 3l@ 33 


Hotel Installation at Duluth.—Mr. E. P. Emerson, of the 
Spaulding House, Duluth, is tomake an extensive clectric installa- 
tion in this new hotel. 
and in addition to this 1,200 incandescent lights are to be put in. 
The cost of this contract, alone, will be $10,000. A 90h. p. Williams 
engine has been bought for the plant. This in reality represents 
more horse power, as this engine is rated at less than its actual work- 
producing capacity. The hotel is to open the first of June, when Mr, 
Emerson will give a grand entertainment. He is now uncertain 
whether this will be in the shape of a supper, a ball, or a combina- 
tion of the two. 


Salt Lake City,—During the past week another and very im- 
portant contract for an electric railway equipment has been closed 
by the Sprague Electric Railway and Motor Company, of New 
York. This is for an electric railway at Salt Lake City, Utah. Be- 
fore deciding on any electric system for this railway the directors 
of the road carefully examined all the systems of electric railway 
propulsion in use in this country, and visited the cities where there 
are electric railways in operation. As a result of this investigation 
the committee in charge advised that the contract be awarded to 
the Sprague Company, and consequently the contract for supplying 
the necessary apparatus was given to them. The Sprague Company 
will immediately enter upon the work of supplying this apparatus. 
The equipment calls for ten cars with the Sprague improved mo- 
tors and all the latest devices used by the Sprague Company upon 
their roads. The overhead system will include the small silicon 
bronze wire as a working conductor, and the Sprague patented con- 
nections, by means of which the connections of the overhead line 
are made without the use of solder, which weakens the wire by tak- 
ing out the temper. 


The Topeka Rapid Transit Railway, the equipment of 
which has just been finished by the Thomson-Houston Electric 


It will, of course, be wired for bell service: |° 


Company, was put in operation on April3. This road is the long- 
est in the world (14 miles, 20 miles of track), and without question 
the finest electric railway in the West to-day. The trial trip was 
made on Wednesday, April 13, with four cars filled with invited 
guests, including the managers and chief officials of the Topeka 
City Street Railway and the East and West Side Circle Railways; 
and to say that it was satisfactory, not only to the railway men, 
but to the general public, would be to express it but mildly. The 
populace turned out en masse to witness what was to them a most 
novel sight, and were loud in their admiration of the superior ope- 
ration of the cars as compared with the other methods of car pro- 
pulsion which are used in Topeka, the steam motor and horse. The 
power station is located at the corner of Jefferson and Second 
streets. It is a two story building, 100 feet front and 8 feet depth, 
and has a 125 feet chimney. The power plant consists of two Cor- 
liss engines of 600 and 300 h. p. respectively, steam for which is sup- 
plied by 5 boilers 6 by 16 feet. The electrical apparatus consists of 
six 80 h. p. Thomson-Houston generators, with switch board and 
all necessary appliances forthe same. The residents of Topeka are 
very enthusiastic over the prospect of better car facilities and 
more rapid transit, and it is predicted that ere long electricity will 
be in general use on all the street railways in the city. 


Electric Railway Accommodations for Cincinnati.— 
The city of Cincinnati, in keeping with its reputation of being wiae 
awake, is about to put in two new electric railways, One is on 
Main street, and is familiarly known as the Mt. Auburn line. The 
poles are of iron, set from 125 to 145 feet apart. They have been 
built from the power house to the ‘‘ Zoo,” and the cross wires are 
already strung. The machinery is in also. It consists of two 
large 250 h. p. engines and four Edison No. 20 dynamos of 50,000 watts 
each. This is, as can be seen, double equipment, as one engine and 
two dynamos are all that is requisite for operating the system. 
New steel rails are being laid. The motors are of the Sprague 
system. In each car are five incandescent lamps. Two supply 
wires and two overhead wires are to be strung so that there can 
be no possible delay by breakage. This road is under the manage- 
ment of Mr. Littell, and the electrician is J. M. Atkinson. The 
other road is to be built on Colerain Ave. The Thomson-Houston 
system will be used here. The power house is being built. When 
installed the power will consist of one 400 h. p. Hamilton-Corliss 
and two 200 h. p. Ball engines. There will also be three 50h. p. dy- 
namos. The track will not be the “‘return,” asin the case of the other 
road, this being provided for by a second overhead wire. The cars 
will be lighted by five 16 c. p. incandescent lamps.- Each car will 
carry two 15 h. p. motors, one at either end. Thése motors are fitted 
with carbon brushes and lightning arresters. WES ch. BR, 





CuHIcaGao, April 20, 1889. 
Mr. Geo. Cutter has sold during the past week 39,000 pounds of 
Simplex wire. 


The Chicago Electric Club.—At the last meeting of the 
Chicago Electric Club, held at the old rooms, on Clark street, the 
vote to move, for some time enthusiastically counted upon, was 
finally taken. The meeting was very enthusiastic, and several im- 
portant measures were discussed. The pew quarters, as suggested 
by the previous issues of the WORLD, are to be on Adams street, and 
will be occupied the first of May. 


Electrically Lighted Street Cars.—The North Side Cable 
Railway have adopted an interesting way of lighting theircars as 
they go under the La Salle street tunnel. On the top of each car is 
a trolley, looking very similar to those of the overhead system of 
motors. Mr. Forée Bain made these trolleys. As the car passes in- 
tothe tunnel the trolleys connect with a copper wire, through 
which the current runs, from an incandescent dynamo. There are 
about six 16-candle power lamps in each car. Asthe cars pass out 
of the tunnel, the connection being broken, the lamps, of course, go 
out. : Ww. ak 








WEST INDIAN NOTES 


HAVANA, Cuba, April 10, 1889. 

You will doubtless take great pleasure in noting that the Spanish- 
American Light and Power Company have successfully started 
their electric light plant. The past winter has shown great prog- 
ress in this island, more than two dozen installations being made 
by various companies. After a careful study of the various sys- 
tems this company decided on the Westinghouse alternating and 
the Waterhouse arc. The wisdom of their associating electricity 
with gas is shown by the fact that they have already duplicated 
their first order. This consisted of a 1,500 light incandescent ma- 
chine and a 40-light Waterhouse dynamo. Orders have come in so 
rapidly since the start that the plant bids fair to again be doubled 
in a short time. Everybody is pleased with the arcs, which are of 
2,000 c. p., and Havana can now boast of having the best lit parks in 
the world. The Westinghouse incandescents give the best satis- 
faction. The engines are of the Westinghouse compound condens- 
ing type, 130 h. p. for the incandescents, and 75 h. p. for the arc 
lights. The dynamo room is of ample size for any increase. Itisa 
substantial stone building, every detail being carefully worked out 
in order to obtain best results in the future. The boiler-room is in 
an adjoining building. Its present capacity consists of three Hazle- 
ton boilers of 150 h. p. each. All the work of installation was done 
in a period of two months from the time the order was given in the 
States. 

The installation was made under the supervision of C. F. Parmly, 
of the Westinghouse Electric Company, who watched each detail 
carefully, and has given the company a first-class plant in every 
respect. He was ably assisted by R. W. Rollins, expert of the 
Waterhouse Company, and 8S. E. Turner, of the Westinghouse Ma- 
chine Company. Great credit is due to these gentlemen as well as 
to T. F. Burke, who had the construction of the pole line and wiring 
under his immediate charge, for having done their work so quickly 
and well. 

All companies report many plants in prospect for next season. 
The subject of electric street railroads is also being agitated. Be- 
sides lighting Havana, the Company intend lighting several of the 
suburbs, having already purchased land and water power privi- 
leges. Thus utilized and developed by a company formerly ex- 
clusively interested in gas, who can say that electricity is an 
enemy, or that it cannot be profitably operated by gas companies? 


1 
RUSSIAN NOTES. 
Moscow, March 15, 1889. 
Electric Light in Bokhara.—The electric light has now 
penetrated into the recesses of Central Asia. The Emir of Bokhara, 


Abdul Agad Bogodur Khan, hasinvited Mr. Nazaroff, an electrician, 
to put in an electric light plant in his palace at Bokhara. 








Telephones for Railways.--The telephone has not yet had a | 


very great extension in this country, but it is advancing. <A recent 
installation is noteworthy, The stations of tho Moscow-Kursk Rail- 
way, which is 340 miles long, have been equipped with telephones, 
for the business of the road. P. A. 8. 


considering that the public good was the chief reason assigned for 
the somewhat summary extinction of the Submarine Telegraph 





ENGLISH NOTES. 


(From our own Correspondent.) 
3 LONDON, April 10, 1889. 

Telephone Amalgamation.—The long talked of amalgama- 
tion of the three chief telephone companies in this country is now 
practically an accomplished fact. The three companies whose 
amalgamation has been brought about after such delicate and pro- 
tracted negotiations are the United, the National and the 
Lancashire & Cheshire companies. The aggregate paid-up capital 
of these companies amounts to over 1% millions, their gross revenue 
is close upon £400,000, and their system extends from Brighton, on 
the south coast, to Aberdeen in the north. In face of this gigantic 
combination, the three smaller companies, viz., the Western 
Counties, the Northern District, and the South of England, will be 
obliged to come in on the best terms they can get. It remains to be 
seen what attitute the post-office will adopt with respect to this 
last phase of telephone development. If the telephone union is 
wise it will, of course, make use of its power to reduce the rates, 
increase the facilities, and improve the service, so that whenever 
the day comes for the transfer to the post-office it may have public 
opinion to support its demands for a fair purchase price. 





The Continental Telegraph Rates.—The transfer of the 
continental cables to the post-office and the reduction of the tariff 
from 244d. to 2d. a word, has brought the inevitable Mr. Henniker- 
Heaton to the fore with the stereotyped demand for a still cheaper 
rate. In this indefatigable gentleman’s letter, which appeared in 
the Times of Friday last, and which was followed the next day by 
a vigorous two column leader inveighing against the post-office, he 
very pertinently asks why the Goverhment concluded an 
agreement with France (fixing the tariff at 2d. a 
word for the next ten years without allowing either Parliament, 
the Chambers of Commerce or the general public to have a voice in 
the matter. A government, it is true, ought not to be expected to 
work a business at a dead loss in a spirit of pure philanthropy, but 


trifling reduction of a ‘éd., and 
ner in which discussion was  burked, lends’ color t 
the allegation of the Times, that ‘“‘they (the governmen 
seem to have gone on the principle so dear to governments, and e 
pecially to treasuries, that they were to get as much profit as they 
could out of the growing communications between the two countries 
with hardly any regard to the wants and occasions of the public.” 
It! is quite possible that a 2d rate is under the circumstances an 
irreducible minimum. But whether this is so or not, it is to be re- 
gretted that, considering the great interests involved, the post-office 
did not think fit to give Parliament a fair opportunity of discuss- 
ing the proposed tariff. 


Company, the the man 


Prof. Forbes? BReport on the Lighting of Padding- 
ton.—As your readers will probably recollect, the Paddington 
Vestry, whose jurisdiction extends over an area having a popula- 
tion of considerably more than 100,000, decided some four months ago 
to obtain a report from Prof. George Forbes upon the question of 
the electric lighting of the district. This report, which has just 
been published, enters at great length into the advisability of the 
vestry undertaking the lighting themselves and discusses the 
cost and the system which is most suitable forthe purpose in view. 
Prof. Forbes has “‘no hesitation in recommending the vestry to un- 
dertake the electric lighting of the parish themselves.” The grant- 
ing of a concession to one company, he is of opinion, “‘may cause an 
objectionable monopoly,” whilst the introduction of competition 
will probably lead to disaster among some of the competitors and 
disappointment among the consumers.” 
reason for municipal lighting which is urged by Prof, 
Forbes is the fact that’ if the vestry under- 
take the lighting themselves, there will be no danger of the work 
being carried out ina manner of which they do not approve. It 
will be interesting to observe whether the vestry, should they them - 
selves decide to erect a central station, will still discover so many 
objections to overhead wires. It is possible that when they 
come to count the cost of underground mains, overhead wires 
will present themselves in a totally different light. The plant 
to be installed in the first instance should, Professor Forbes 
suggests, be capable of supplying 400 10 ampére arc lamps for street 
lighting, and 10,000 16 c. p. incandescent lamps for private lighting, 
the arc lamps to be arranged in eight circuits of 50 lamps each, the 
lamp-posts being 30 feet high and 80 yards apart. The private light- 
ing, it is needless to say, is to be carried out on the transformer sys- 
tem; but the first increase to the capacity of the siation it is pro- 
posed should be effected by establishing secondary batteries in the 
bath houses owned by the-vestry, these batteries to be charged 
during the day time by the arc light dynamos. The projected sta- 
tion ought, therefore, to satisfy the advocates both of the “‘ A. T.” 
and of the “‘ B. T.” systems. The total cost of the station and mains 
is set down at £95,540, and. the annual expenditure at £17,434. De- 
ducting from this sum the estimated annual receipts from the pri- 
lighting (£9,507), and we 


A third and more cogent 


get as the annual disburse- 
ment of the vestry the sum _ of 47,927. As, however, 
the street lighting at present costs £3,600 per annum, the 
additional annual expenditure incurred by the Vestry is reduced to 
£4,227, which is still further reduced to £2,947, when we deduct 
from the cost of the are lighting the sum saved by the utilization of 
the parish refuse as fuel. As Professor Forbes proposes that the 
vestry should make its own paving-stones of the refuse residue or 
slag, the last figure might suffer still further diminution, and as it 
is scarcely likely that the vestry will be content to charge only 
4% per old Board of Trade unit against the 6d. or 7d. of the 
supply companies, it would not be difficult on Professor Forbes’ 
own showing to wipe out all extra expenditure; and this should no 
doubt be the case in a properly managed station of this size, even if 
the professor’s anticipations with respect to the thermal value of 
the parish dust-bins prove somewhat over sanguine. This result 
will certainly be disappointing to the vestry after the 39 per cent. 
profit, which Mr. Mackie estimated last October as likely to accrue 
from a pioneer station of 100 arc lamps and 4,000 incandescent lamps, 
but it has the merit of being nearer the truth, 


vate 





THE TELEPHONE. 


The Kentucky Phonograph Company has been formed 
at Louisville with a capital stock of $400,000. 


Virginia.—The Lexington Telephone Company has been formed 
with a capital stock of $10,000 for local telephone and telegraph 
work. Mr. J. C. Bounde is president and J. A. Moore Secretary. 


St. John, N. B.—Mr. A. A. Knudson, the electrical superin- 
tendent of the New Brunswick Telephone Company, is at present 
in St. John, where he is reconstructing the whole telephone service 
iS the city and vicinity, as well as building new toll lines. 


No Telephone Legislation for New York.—A special dis- 
patch from Albany, of April 18, says: ‘““The refusal of the Assembly, 
after two calls of the House, to reconsider the vote by which Hamil- 
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ton’s telephone bill was lost, kills all telephone legislation for this 
session. The bill applied only to New York City and made a uni- 
form rate of $100 per year therein. 


> 





THE TELEGRAPH. 


Telegraph Pooling.—The Western Union and United Lines 
Companies have renewed their “pooling” arrangement whereby 
they agree not to cut rates, invade each other’s territory, etc. It is 
stated that under this extension the Mutual Company will pass out 
of existence as a distinct corporation. 








THE ELECTRIC LIGHT. 


Elberton, Ga.—An electric light company is projected. 





Alexandria, Va.—The Mayor and City Council are now study- 
ing electric lights. 


Berkeley, Va.—A company is now being formed to put in an 
electric light plant. 


Anniston, Ala.—The Anniston Gas & Light Company is to add 
an electric light plant. 


Wytheville, Va.—A franchise for electric lighting and rail- 
roading has been asked for. 


Fort Payne, Ala.—The Fort Payne Coal & Iron Company is to 
put in an electric light plant. 


Sheboygan, Wis.—Mr. A. F. Leberman has been granted a 
franchise for electric lighting. 


Nelsonville, 0.—The Nelsonville Electric Light Company has 
been incorporated, with a capital stock of $25,000. 


Dayton, W. T.—The Dayton Electric Light and Power Com- 
pany has been formed with a capital stock of $12,000. . 


Birmingham, Ala.—The East Lake Land Company is to issue 
$100,000 of bonds for electric light plant, &c., at East Lake. 


Harrisonburg, Wa.—The Harrisonburg Ice Manufacturing 
Company will add to their electric light plant next fall or winter. 


Yorkville, S. C.—A company is now being formed with a 
capital stock of about $10,000 to“put in the projected plant at York- 
ville. 

Moorestown, N. J.—A company for incandescent lighting is 


being formed by A. W. Moore, G. Heaton, J. H. Lamb, J. T. Sullivan 
and others. 


Shelbyville, Ind.—The Howe Electric Light and Power Com- 
pany, Mr. J. Beggs, president, has been awarded a contract for 48 
arcs, at $85 each per annum. 


Piedmont, W. Va.—The Piedmont Electric Light and Power 
Company, Mr. P. 8. Minshall, president, is about putting in a plant 
of 20 ares and 500 incandescents. 


The Phenix Incandescent Lamp Company was incor- 
porated at Chicago recently by A. F. Oppermann, E. C. Goff and E. C. 
Eckstromer, with a capital stock of $100,000. - 


Ottawa, Ill.—Electric light franchises have been granted by 
the city council to the Illinois Valley Electric Light and Power 
Company and the Ottawa Gas Light and Coke Company. 


Baltimore, Md.—The International Telegraph, District & 
Construction Company, are adding 250 h. p. boiler, 200 h. p. en- 
gine and three Heisler dynamos of 500 30-candle power lights each. 


Pennsylvania.—Mr. John E. Ridall recently placed orders 
with the Brush Electric Company, whom he represents, for two of 
their No. 5 1,200 c. p. arc machines, which will be used in Pennsyl 
vania. 

Provincetown, Mass.—The oflicers of the Provincetown Elec- 
tric Light Company, which was organized recently with a capital 
stock of $15,000, are: J. D. Hilliard, president; M. N. Gifford, treas- 
urer, and J. A. West, clerk. 


Oregon.—Bids will be received until May 7 by the trustees of 
the Oregon State Insane Asylum for an incandescent plant of 500 
lights. Mr. W. A. Manly is clerk of the board. The plans of the 
building are with Dr. H. Lane, Salem, Ore. 


Chillicothe, 0.—The Electric Light Company at Chillicothe, 
O., recently placed an order with the Brush Company for an arc 
light dynamo with capacity of from 40 to 45 lamps or 1,200 c. p. each. 
Lamps were also ordered for the machine. 


Centennial Lighting.—Four hundred Edison lights will illu- 
minate the arch at Waverly Place during the Centennial parading. 
The current will be furnished by the plant of the Edison United 
Manufacturing Company at 65 Fifth avenue. 


Rocky Mount, N. C.—W. E. Fountain, Mayor, Rocky Mount, 
N. C., will shortly want machinery complete for electric light plant 
with capacity for 30 arc lights of 1,500 candle-power and 500 lights of 
16 candle-power. Six miles of wire will be needed.—Manu/facturers 
Record. 


The New Western Electric Factory.—In our recent article 
on the new Western Electric factory in this city, it should have 
been stated that the four large friction clutch nulleys and the four 
cut-off couplings were made by the Eclipse Wind Engine Company, 
of Beloit, Wis. 


New Orleans, La.—The Louisiana Electric Light and Power 
Company, of New Orleans, has elected the following Board of Di- 
rectors for the coming fiscal year: Jos. Simon, John Nelson, M. J. 
Hart, A. A. Woods, S.C. Coulon, John Henry, Chas. E. Rice, A. 
Rosenfield, J. M. Lockhart. 


Sedalia, Mo.—The Sedalia Electric Light and Power Company 
has been bought by J. Green, L. M. Rumsey and others, of St. 
Louis, who are also owners of the Sedalia Gas Light Company. A 
contract for 100 city arcs has been given to the Central Electric Light 
and Power Company, of Topeka. 


Fernandina, Fla.—The Fernandina Light and Power Com- 
pany are putting in a 50-light Thomson-Houston arc plant and start 
at almost full capacity. The brick station is nearly finished. The 
officers of the company are F. W. Hoyt, president; 8. D. Swann, 
secretary, and W, R. Kelly, treasurer. 


The California Electric Light Company have placed 
another 40 to 45-light 1,200 c. p. Brush are machine, and from the 
number of orders that come in from the California representatives 
of the Brush Electric Company, it would seem that people on the 
Pacific coast appreciate good electric lights,’ 





Seneca, Kan.—The Seneca Electric Light & Power Company 
has been incorporated for the purpose of generating aud supplying 
electricity for electric light and power. Capital stock, $30,000. 
Directors: Milton B. Smyth, 8. K. Linscott, Sidney Hayden, John 
Q. Myers, of Holton, and C. E. Pemick, of Topeka. 


Marietta, Ga.—The Marietta Electric Light Company, with a 
capital stock of $12,300 have adopted the Thomson-Houston system, 
and start with a 50-light machine, with lamps of 1,200c. p. They 
have a city contract for 23 lights for five years. They hope to put in 
600 incandescents this summer. Mr. T. W. Glover is president and 
Mr. B. R. Legg, vice-president. 


Jackson, Tenn.—The Jackson Times speaks highly of the 
Citizens’ Gas Light Company, which has lately put in an electric 
light plant and is adding another dynamo. The electric service is 
“unsurpassed.” The officers of the company are: J. Y. Keith, 
president; J, L. Wisdom, vice-president; N. S. White, treasurer; 
A. Robertson, secretary and superintendent. 


Belleville, Kan.—-A local paper says: ‘‘ Mr. James Brown, of 
Clyde, wasin the city in the interest of an electric light plant, in 
which he is interested. He has been supplying Clyde with light for 
some time past, but owing to hard times has decided to leave that 
place. Mr. Brown interviewed several of our merchants, and re- 
ceived considerable encouragement to move here.” 


Brush Lights.— Alexander Kempt, the Chicago agent of the 
Brush Electric Company, still keeps the good work moving, and the 
fruits of his recent labors have shown in an order for six machines 
to furnish current for 4,000 c. p. lamps, together with a number of 
lamps for the same. This apparatus will be used on river steamers. 
Mr. Kempt has also ordered two Brush incandescent machines, 
with a capacity of 150 lamps each, together with lamps, etc., to be 
used in Wisconsin. 


The Westinghouse Electric Company during the first half 
of the present month received orders for alternating current outfit 
aggregating a capacity of 10,750 lights. These included initial orders 
from St. Joseph, Mo., 3,000 lights; Newburgh, N. Y., 1,500 lights; 
Decatur, TIL, 750 lights; Oxford, O., 1,000 lights, and a 50-light 
Waterhouse arc outfit; Wyoming, O., 750 lights; New York, The 
Safety Light, Heat and Power Company, 3,000-lights. Increase of ex- 
isting plant: Washington, Pa., 750 lights. A year ago 79 central 
stations were using or erecting Westinghouse alternating plants. 
On the 15th inst. the number had reached 160, with an aggregate 
capacity of 300,000 16 c. p. lamps. 


Manceuvres at Malden, Mass,—A day or two ago several 
men from the electric light station dug a hole for an electric light 
pole opposite one of the finest residences on Summer street, in Mal- 
den. The owner of the residence in the mean time secured a man 
and told him to go up into the woods and dig the first tree he could 
find, and hurry back and plant it where the hole for the electric 
pole was. Before the men commenced to raise the electric light 
pole the owner of the residence invited them to come into his cellar 
and take a drink, which they all did. There the owner detained 
them long enough to allow the man sent for the tree to come back 
and plant it. The others did not dare to remove the tree, so they 
put the pole into their wagon and drove off.— Boston Journal. 


Geneva, N. W.—The Geneva Advertiser says: “ Electric light 
is growing right along in Geneva, It is probable that a demand for 
six more outside lights wil] be called for at the beginning of next 
year (June 1, practically,) and we know that the incandescent light- 
ing is growing still more rapidly. There has been not a single back- 
ward step taken since the first night’s lighting as an experiment 
some six or seven years ago. Andour taxpayers have more than 
once congratulated themselves that they adopted the Brush-Swan 
system, for they placed in charge as local manager a man who 
would never do a thing by halves. Whatever of trifling, or however 
of great importance, in anything added to the plant, it must be of 
first-class quality every time, satisfying himself by personal inspec 
tion that itis so. That’s the kind of manager Chas. H. Avery is; 
and we do not believe Geneva would want to continue the electric 
light were he to be removed from here.” 


The Ball Electric Light Company.—At a meeting of the 
newly elected trustees of the Ball Electric Light Company, of this 
city, the following gentlemen were chosen for officers: William L. 
Brown, president; Sherman H. Knevals, vice-president; Charles E. 
Ball, Secretary; James H. Breslin, Treasurer. The company report 
among their late sales the following: C. D. Wright, Petersburgh, 
O.; Central Pacific Milling and Manufacturing Company, Redwood, 
Cal.; American Net and Twine Works, Boston, Mass.; George W. 
McAlpine Company, Cincinnati, O.; New Haven Copper Company, 
Seymour, Conn.; Campbell & Dick, Pittsburgh, Pa.; James Swan, 
Seymour, Conn.; W.S. Heger, Wilmington, Del., two plants; Ball 
Electric Light Company, Cincinnati, O.; F. A. Wunder, Chicago, 
Ill.; Virginia Electric Light Company, Virginia, Ill.; American 
Amusement Syndicate Company, Paris, France; Merchants’ Elec- 
tric Light and Power Company,-Birmingham, Ala.; Point Pleasant 
Electric Light and Power Company, Point Pleasant, W. Va.; F. C. 
Page, Rockaway, L. I.; Union Dredging Company, New York City. 
Aggregating a total of something over 1,000 arc lights, 





APPLICATIONS OF POWER, 


Toledo, 0.—A franchise for an electric road has been granted 
to Mr. D. Robinson, Jr. 


Whitman, Mass.—The East Side Electric Road of Brockton 
is to be extended to Whitman. 





St. Paul, Minn.—The Electric Street Railway Company is to 
have a station 160 feet by 30, one story high. 


Biddeford, Me.—It is proposed to operate the Biddeford and 
Saco horse road by electricity at an early date. 


Atlanta, Ga.—The Thomson-Houston road of the East Atlanta 
Land Company is to be ready about the beginning of July. 


Portland, Ore.—The Metropolitan Street Railway Company 
has obtained a franchise from the city, and will put in a Sprague 
road, 


Cleveland, 0.—The South Side electric road, of the Thomson. 
Houston system, put in by Mr. T. L. Johnson, will be running in 
June. 


Providence, BR. I.—There are 21 Thomson-Houston motors in 
operation in Providence, ranging from 1% to 15h. p. and aggre gat- 
ing 55 h. p. 


The Union Car Company has been granted a charter under 
the laws of the State of Maine todo an electric car business, with 
a capital of $1,000,000, 


Decatur, I11.—The Citizens’ Electric Street. Railway Company : 
has been formed by W. L. Ferguson, J. E, Kinney and W, L. Shel- 
jabarger witha capital stock of $150,000, 





The United States Motor Company, of Kittery, Me., has 
been incorporated by J. M. French, of Chelsea, Mass., C. H, Reed 
and G. A. Walker, with a capital stock of $200,000. 


Spartanburg, 8S. C.—Mr. A. F. Leftwich of Greensboro, N. C., 
and others are interested in a company to build an electric road 
from Spartanburg to Clifton at an estimated cost of $100,000. 


Red Bank, N. J.—Two companies have been organized for 
the operation of street railways between Red Bank and Seabright- 
It is proposed by one to operate by electricity, and that company is 
already at work to obtain permission to build its road. 


Lynn, Mass.—On March 30 a Thomson-Houston 10 h. p. motor 
was put in the shop of F. W. Beale, machinist, replacing a7 h. p. 
gas engine. It has given great satisfaction. The freedom from 
jarring is especially noticeable among the many good features of 
the new motor. The speed is also much steadier than before. Yet 
another point in its favor is the simplicity of the machine. It is 
run by the regular engineer of the establishment, who has had no 
previous experience in this line. 


New York City.—The track of the Fulton street Bentley-Knight 
Electric Railway is finished between Fulton Market and Broadway, 
except for repairs which are going on between Nassau and William 
streets. The repairs were necessary because some of the castings 
proved to be imperfect. The repairing will be finished this week, 
and then the work of laying the track between Broadway and the 
North River will begin. Mr. A. Raymond, president of the North 
and East River Company, says that cars would surely be running 
by the end of May. 


Julien Cars in New York.—The Boston Board of Aldermen 
are now making a tour of investigation through the country with 
special reference to the subject of rapid transit. Last week they 
visited New York and gave their attention to the operation of the 
Julien cars on Fourth avenue. They visited the offices of the 
Julien Company in the Equitable Building, and were then taken by 
storage car from the Post Office up-town to the charging station at 
Eighty-fifth street. They inspected the cars and the charging sta- 
tion very minutely and reported themselves as remarkably pleased 
with all they saw. 





PERSONALS, - 


Mr-.P. V. Burns, of St. Louis, is among the Centennial visitors 
to New York. 





Mr. A. G. Day, of Kerite fame, has just returned to this coun- 
try from Europe, where he has been making a prolonged stay. He 
came by the German steamer “ Saale” last week, and has since been 
receiving the calls of many old friends. 


Mr. George H. Pride, the well-known electrician, is a promi- 
nent figure in a picture of the Old Guard, now on exhibition at 
Dempsey & Carroll’s, this city. The picture is eight feet by five 
and shows the Guard preparing for parade on Feb. 22, 1888. 


Mr. George Barnes Pennock is the subject of a biographica 
sketch by R. B. L. DeAkers, who writes as a personal friend. The 
pamphlet is issued by the Pennock Primary Battery Electric Light 
Company, which claims to have offices in eight cities for pushing 
its battery. 





MISCELLANEOUS NOTES, 


The Electric Appliance Glass Company, of Philipsburg, 
Pa., has been formed with a capital stock of $20,000. 





Peoria, Ill.—The Royal Electric Company, to manufacture 
electrical appliances, has been formed at Peoria by G. A. Schaeffer, 
C. W. Robinson and W. G. Randall, with a capital stock of $40,000. 


The Bufialo Electrical Society.—At the last regular meet- 
ing of the Buffalo Electrical Society, held on April 15, Mr. F. G. 
Raichle, the electrician of the local Thomson-Houston Company, 
read a very interesting and able paper on arc lighting, in which he 
went into details on the voltaic arc, the methods of producing the 
current, and the nature of the lamps in which the carbons are 
burned. The paper was heard with great interest. 


An Electric Brake.—A special dispatch from Sharon, Pa., of 
April 11, says: “‘An important test of an electric brake was made 
yesterday in the presence of Lake Shore & Michigan Southern offi- 
cials by the inventor, Jacob Harrington. The brake is controlled 
by a dynamo on the locomotive, and a mere touch by the operator 
brings the train toa dead stop almost instantly. In case a train 
breaks in two sections, a separate motor automatically stops the 
train. The system is made up of a series of magnets on each car. 
The railroad men predict the instant success and adoption of the 
new brake, which may be used also upon street electric railways.” 


Popular Articles On Electricity.—Scribner’s Magazine 
announces that in the June number it will begin a series of popular 
articles on the practical applications of electricity, which it is be- 
lieved will add a host of new readers to the Magazine, repeating the 
success of the railway articles. Among the writers of the highest 
authority, who have been already secured, are Prof. Cyrus F. Brack. 
ett, of Princeton College (who will write a general introduction to 
the series); Charles L. Buckingham, chief electrical engineer of the 
Western Union Telegraph Co.; President Henry Morton, of Stevens 
Institute of Technology; A. E. Kennelly, chief electrician of 
Mr. Edison’s laboratory; Dr. M. Allen Starr, a medical investig- 
ator of high position; Lieut. W. 8. Hughes, of the U. 8. Navy, and 
Lieut. John Millis, of the U.8. Army. Among the subjects of the 
articles will be the Application of Electricity to Modern Telegraphy, 
ta Lightning, to the Household, to the Human Body, to Warfare on 
Land and Sea, and to Large Industries.. The whole series will be 
illustrated elaborately and richly by the best artists and engravers, 





BUSINESS NOTICES. 


2938 Vernon Avé., 
Curcaao, UL, March 20, 1885, 
Smith & Shaw Electric Co.—Gentlemen: Your closed Cell 
Pocket Battery is the finest, neatest and most reliable little bat- 
tery I ever used ; economical, cleanly and effective. 
HrerBert W. Brown, M. D. 





Patterson, Jordan & Gottfried, 146-150 Centre street, 
carry a complete stock of brass and iron machine and wood screws, 
cap and set screws, all kinds of bolts, taps, files, twist drills, brass 
and rubber tubing, brush copper, rod and sheet copper, brass rod, 
sheet German silver, sheet brass, machinery, tools, hardware, etc, 
Electric motor supplies, : 7 
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OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED APRIL 16, 1889. 


401,322. Automatic Cut-Out for Secondary Batteri 
Stanley C. C. Currie, of Philadelphia, Pa., Assignor to the Uni 
Electric Improvement Company, of Gloucester City, N. J. Appli- 
cation filed Nov. 26, 1888. The combination of a dynamo-electric 
machine, an accumulator and’an energizing coil, all in the main 
circuit, a second ene ng coil (in a separate or branch circ uit) 
adjacent to and lel with the main circuit coil, a permanent 
m et within said coils, a soft-iron armature, also within said 
coils, and a circuit controller or switch in the main circuit con- 
trolled by said armature. 


401,334. Telegraphy; Patrick B. Delany, of New York, N. Y. 
Application filed Nov. 10, 1888. For description see page 246. this 





issue. 
401,338. Process of Mabing Battery Zines; Hiram G- 
Farr, of Boston, Mass., Application filed April 27, 1888. An im- 


provemssst in the art of constructing battery zincs which consists 
n melting zinc, adding tinand mercury to the molten mass, cast- 
ing or shaping the same in molds, submitting the blanks thus cast 
or formed to heat until a portion of the mercury exudes or appears 
on the surface, and then submitting said blanks while hot to the 
action of a weak acid solution. 


401,34%. Electric Wire Nail; Charles A. Gildemeyer, Had- 
donfield, N. J., Assignor of onehalf to Madison Rush, of 


Philadelphia, Pa. Application filed March 15, 1888. As a new 
article of manufacture, a nail for securing wire, consisting of a 
pointed rod, a shorter lel pointed rod, athin flat ended con- 
necting bar, broader than the pointed rods, arranged with the 
plane of its surface substantially at right angles to said rods, and 
a nail-head substantially in line with the longer rod. 


401,348. Attachment for Electro-Magnetic Thermo- 
scopes; Henry J. Haight, New York, N. Application filed 
March 7, 1887. In an electro-m etic thermoscope, the combina- 
tion of a mechanically turned driving shaft, tablet rollers actuated 
directly by the said driving shaft, and escapement wheel geared 
to the driving shaft, an escapement or pallet lever controlled by 
an electro-magnet, a clock, and a clock time-transmitting circuit, 
including the coil of the said electro-magnet. 


401,385. Therapeutic Attachment for Galvanic Bat- 
teries; Chancey V. Osborn, of Chicago, Lll., Assignor to the 
McIntosh Battery and Reon Company, of same place. ee 
tion filed May 17, 1886. It is the purpose of the invention to pro- 
vide novel and simple means, whereby the operater may effectu- 
ally control and regulate the number of intermissions for an inter- 
rupted circuit, so that a quick or slow interruption can be had 
without changing the wires or connections between the battery, 
rheotome, and binding-posts. 


401,405. Bheostat; Nicholas Benardos, of St. Petersburg, 
Russia. Application filed Jan. 7, 1888; renewed March 9, 1889: 
tented in Belgium, Dec. 19, 1887; in France, Dec. 19, 1887; in 
un- 
isgs. "The invention consists in a conductor for 


ngland, Dec. 21, 1887; in Italy, Dec. 31, 1887, and in Austria- 
gary, March 26, 





401,520. METHOD OF OPERATING ELECTRO-MAGNETIC 


MOTORS. 


rheostats, consisting of a material capable of being compressed or 
compacted to increase or decrease its resistance to the passage of 
an electric current. 


(1) 401,414. Process of Treating Magnetic Iron Ore}; 
(3) Pp aemeee Separator; Gurdon Conklin, of Glens Falls, 
<a pplications filed (1) July 31, 1888; (2) August 9, i888. The 
aoe for treating magnetic iron ore, which consists in exposin 
he ore, after having been crushed, to the action of a succession o 
magnets of graduated intensity in relation to the mass exposed to 
their action, and finally collecting the iron particles attracted by 
the several magnets in separate heaps or receptacles. 


401,416. Combined Lamp Shade or Reflector and 
Guard; Charles A. Cooley, ontreal, Canada. Application 
filed Oct. 11, 1888. The combination of a reflector onl a guard 
= _ light or lamp, the guard being rigidly secured to the re- 

ector. 


401,417. Electric Lantern ; Charles Wesley Cox and Thomas 
Eustace Van Dyke, of Philadelphia, Pa. Application filed Oct. 
27, 1888. Consists of a suitable casing containing a battery, an 
automatic switch arranged to close the circuit as the top of the 
casing is opened, and to open the circuit when the casing is closed, 
and a lamp placed in the circuit of the battery and arranged in a 
convenient position for use. 


401,428. Process of Determini 
tion in Polarized Bodies ; a Gipperich, of Rich- 
mond, Va. Application filed Jan. 19, 1889. The mode or process 
of determining the centre of attraction or point of leverage in a 
poe body, which consists in neutralizing such necy against 

he influence of terrestial magnet, loading the le es of the 
body with a substance vy of being attracted and held 
thereby, removing the load from one of the poles, weighing such 
load, and suspending an equal weight from said pole at a point 
where it will equilibrate the load at the opposite pole. 


401,444. Incandescent Lamp}; Hermann Lemp and Merle J. 
Wightman, of Hartford, Conn., Assignors to the Schuyler Electric 
Company, ot Connecticut. Application filed Sept. 14, 1886. Con- 
sists in constructing the leading-in conductors of flat pieces of 
sheet metal having rounded or smooth edges, and compressin 
the glass at the point of sealing against the flat or plane surface o 
the same, thereby making a tight joint at that point. 


401,466. Secondary Battery; John S. Sellon, of Hatton 
Gardens, County of Middlesex, tngland, Assignor to the Elec- 
trical Accumulator Company, of New York. Application filed 
April 19, 1887. Patented in England, June 15, 1882. Hioles or per- 
forations in the plate, separated and surroundad by walls or par- 
titions, having a double bevel cross-section so arranged that the 
areas at the surfaces are substantially equal, but greater than the 
area at an intermediate plane, 


401,472. Electric Railway Track Alarm; Theodore Tay- 
lor, of Cedarville, California. Application filed Oct. 8, 1888. The 
invention consists of conductors connected with the rails by suit- 
able fastenings insulated and arranged to form a complete elec- 
tric circuit, including a battery and an alarm device. Any break 
in the rail will be instantly detected. 


401,482. Electric Heating Apparatus for Railway Sys- 
tems; Mark M. Dewey, of Syracuse, New York, Assignor of 
two-thirds to Emil Laass and Charles H. Duell, of same place. 
Application filed Jan. 25, 1889. The combination, with an elec- 
trically-propelled vehicle receiving its current from stationary 
supply-conductors along the path of the vehicle, and a conductor 
on the vehicle having its terminals connected with movable con- 
tacts on said stationery conductors, of an electric-heating device 
carried on the vehicle in contact with or in proximity to one of 
said stationery conductors. 


(1) 401,486. System of Electric Distribution; (2) 401,646. 
Incandescent Electric Lamp; Thomas A. Edison, of Menlo 


the Centre of Attrac- 


Park, New Jersey, Assignor to the Edison Electric Light Com- 
pany, of New York, N. Y. Applications filed Aug. 7, 1 (1) The 


object is to produce a simple and efficient arrangement by which 
incandescent electric lamps may be worked in the same system 
and be supplied from the same source of eluctrical ‘energy as are 





lamps arranged in series in a circuit having a high tension. The 
circuit or circuits for the incandescent electric lamps are connected 
with the arc lamp circuit at points of such difference in potential 
that the incandescent lamps will receive their proper volts and 
have the standard candle power. See illustration. (2) An ex- 
hausted and sealed incandescent electric lamp provided with a 
tube or vessel containing a en material—such as char- 
coal—such tube or vessel bei connected with the exhausted 
chamber of the lamp and embedded in the base of the lamp. 


401,498. Wiring Structures for Electric Lighting } 
Edward H. Johnson and Edwin T. Greenfield, of New York, N. Y. 
Application filed Sept. 21, 1888. The conductors are placed in pipes 
or conduits made of insulating material, through which pipes the 





401,608. 


DISTRIBUTION OF ELECTRIC CURRENTS, 


wires extend to the points where they are to be connected with 
fixtures or electric lamps. Preferably the structure is provided 
with a complete system of such pipes or conduits extending con- 
tinuously to every place where an outlet is required, the pipes be- 
ing all joined together through a suitable junction-box, which 
gives access to each pipe at its extremity. See illustration. 


401,515. Underground Conduit for Electrical BRail- 
ways; Fred H. Reed, of Jersey City, New Jersey. Application 
filed Oct. 6, 1886. The invention consists in a two-part conduit 
made up of continuous walls of metal and having each wall 
of the conduit support half of the rail which sustains the weight 
of a passing vehicle, the parts of the rail corening, a single thread 
and being separated, so as to form a slot in the middle of the same 
for the conduit, so that the rail can be reversed; that is, turned 
end for end, making in fact a combined rail and conduit, each 
half of the rail supporting its own share of the weight and sus- 
tained by its own conduit wall. 


401,520. Method of Operating Electro-Magnetic 
Motors; Nikola Tesla, of New York, N. Y. Application filed 
Feb. 18, 1889. A method of operating an alternating current 
motor by first progressively shifting or rotating its poles or points 
of greatest attraction, and then when the motor has attained a 
given speed, alternating the said poles. See illustration. 


401,521. Indicating Device for Charging Furnaces; 
Edward alsh, Jr., of St. Louis, Mo. Application filed 
Aug. 16, 1888. The combination, with the magazine of a blast 
furnace, of an open alarm circuit, and a lever controlled by the 
charge in the magazine and adapted to automatically close the 
alarm circuit. 


401,527. Cut-Out for Incandescent Electric Lamps; 
Edwin Ruthven Whitney, of St. Johnsbury, Vt. Application 
filed July 21, 1888. This invention relates to the cut-outs employed 
in incandescent aw for maintaining the closed circuit, and re- 
fers more particularly to those lamps which are provided with an 
auxiliary high-resistance lamp on an alternate circuit capable of 
being cut in by means of electro-magnetic devices, etc. 


(1) 401,580. Method of Exhausting Electric Lam 
Bulbs; (2) 401,581. Mereury Air Pump; (3) 401,582. 
Valve Actuating Apparatus; James W. Packard, New 
York, N. Y. Applications filed (1) April 6, 1888; (2) May 19, 1888; 
(3) Sept. 11, 1888. (1) A method of producing a vacuum in the bulb 
of an incandescent light, which consists, first, in the partial ex- 
haustion by a mechanical pump of the vapors and gases in the 
bulb, while at the same time the bulb is subjected to heat; sec- 
ond, in the completion of the exhaustion of the contents of the 
bulb by a mercury pump, substantially as described. (2) In a 
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401,498. WIRING STRUCTURES FOR ELECTRIC LIGHTING, 


mercury pump, the combination of the siphon chamber, the siphon 
in said chamber sealed by a quantity of mercury, a valve chamber 
above the siphon chamber and a floating valve seated within said 
valve chamber. (3) The apparatus is of such mechanical and elec- 
trical construction that when the necessary vacuum has been 
Berceces the valve will be automatically turned and air admitted. 

yhen complete air pressure has been restored, the valve will au- 
tomatically shut off all connection with the atmosphere and re- 
open connection with the mechanical air pump, whereby the mer- 
cury pumps are continuously operated without care or attention 
on the part of the operator. 


401,591. Electric Alarm Advance Car; Harry Riesenberg, 
of St. Louis, Mo. Application filed Dec. 1, 1888. A car is sent 
ahead of the regular train to give notice of the approach of a 
wom. The advance car is driven by a current generated on the 
train. 


He 401,606. Manufacture of Carbon Filaments. (2) 
anufacture of Incandescing Carbon Filaments; Ed- 
ward P. Thompson, of Elizabeth, N. J. Applications filed 
(1) Feb. 4, 1887; (2) March 28, 1887. (1) In general terms the inven- 
tion consists in first washing the carbonized filament with an in- 
ert gas while it is incandescent; second, in throwing off the loose 
cles while it is being so washed by means of a static current 
hird, in placing the filament under torsional strain 


or ¢ ;t ’ 
is desired, at the same time under tension, causing it to 


and, if it 





ward building up and forming the filament into the required 
shape. (2) The process of pre ng ents for incandescent 
electric lamps. which consists in winding tbe filaments upon car- 
bon blocks displacing the occluded gases in the blocks and fila- 
ments, filling the pores of the blocks and filaments with an inert 
fluid, and carbonizing the filaments. 


401,608, Distribution of Electric Currents; Elihu 
Thomson, of Lynn, Mass. Application filed March 8, 1 The 
invention consists in the combination, with a safety catch or 
fusible wire or strip applied, preferably, in the primary circuit, of 
an arc es device for breaking or ruptu any are which 
might follow upon the melting of the fuse and be maintained 
across the clamps, electrodes, or other metal-holding parts of the 
fuse. See illustration. 


401,616. System of Electric Locomotion; Frank Wheeler, 
of Meriden, Conn. Application filed Jan. 14, 1889. The combina- 
tion, with two electric conducting wires, of a trolley having its 
contact rollers supported from the outside of said wires. 


401,617. Electrical Measurement A dy ge quer <a Cc. 
White, of Boston, Mass. Application fil ov. 21, 1888. An am- 
meter consisting of the combination, in a single instrument, of a 
d ng voltmeter and an adjustable shunt therefor having 
a series of resistances arranged in geometrical progression in 
the ratio of ten, and provided with circuit changers for introduc- 
ing any of these resistances into circuit at will, the shunt being 
connected or adapted to be connected across the voltmeter ter- 
minals, whereby the reading of the voltmeter may be caused to 
indicate also the current strength in ampéres. 


401,632. Dynamo Armature; Carl O. C. Billberg, of Phila- 
delphia, Pa., Assignor to Thomas H. Dallett and George A. Dallett, 
of Thornbury, Pa. Application filed Oct. 1, 1888. An armature 
core for a dynamo electric machine or electric motor, having an 
iron core with polar projections or teeth, and a divided iron sheath 
around the outside of the armature throughout the length or part 
of the length of the polar projections. 


401,639. Process of Electric Welding; Charles L. Coffin, 
of Detroit, Mich. Application filed es re 18, 1888. The process of 
electric welding, consisting in submitting the joint to be welded 
simultaneously to the action of manifold arcs instead of a single 
are. 


401,664. malnwrey Track Instrument; George C. Steen- 
berg, of Syracuse, N. Y. Application filed Aug. 8, 1888. This in- 
vention relates to the class of railway track instruments which 
are designed to make and break electric signals, and are actuated 
by pressure from the car-wheels passing on said track. 


(1) 401,668. (2) 401,669. Dynamo-Electric Machines; 
Edward Weston, of Newark, N. J., Assignor to the United States 
Electric Lighting Company, of New York, N. Y. Applications 
filed Sept. 22, 1882. (1) Ina dynamo-electric machine, the combi- 
nation, with the shaft, of a cylinder or hub of insulating material 
secured thereon, iron plates or rings strung over said hub, and 
plates or sheets of insulating material interposed between said 
rings. (2) A core for electrical generators operating by inductive 
action, composed of alternate sections, plates, of discs of magnetic 


400,486. SYSTEM OF ELECTRIC DISTRIBUTION. 


and insulating materials, in combination with insulated coils 


wound thereon. 


401,682. Electro-Therapeutic Spectacles; Caspar Brust, 
of Schlossgasse, No. 62, Haidhausen, Munich, Germany. Appli- 
cation filed Feb. 14, 1888. Patented in England, Oct. 27, 1885. As 
an improvement in devices for imparting electricity to the human 
body, a pair of spectacles comprising the copper frame work, 
embodying side arms having openings or perforations in their end 
portions, and a nose or bridge piece, in combination with plates 
of zinc, secured in and corresponding to the openings, and a strip 
of zinc secured to the underside of the nose-piece. 


401,688. Magnetic Ore Separator; Chandler C. Coats, of 
Newark, New Jersey. Avplicason filed July 18, 1888. The com- 
bination of a magnet wheel of an ore separator and a belt passing 
around it, with a traveling feed belt. 


PATENTS EXPIRED APRIL 16, 1889. 





125,693. Improvement in Electrical Safe Protectors; 
Caivin C. Rowell and William Duncan, of Lebanon, N. H. 
The inclosure for a safe composed of sectional plates, pro- 
vided with air-spaces and connected together by tubes so as to 
give free air circulation, and combined with an electric circuit 
and an alarm apparatus. 


125,716. Improvement in Metallic Telegraph Poles 5; 
Francis Boyd, of Newburg, N. Y. A tubular cast-metal tele- 
graph pole having a collar and shoulders for supporting the arms. 


125,771. Improvement in Telegraph Poles}; Alfred 
Homer Trego, of Philadelphia, Pa, The combination, with the 
pole, of a box or case to be employed in securing the pole perma- 
nently in the ground. 


125,806. Improvement in Telegraph Sounders; Miles 
W. Goodyear, of Chicago, Ill. The invention consists in employ- 
ing a single helix with a central core, at each end of which are 
attached, by screws, two bars, constituting the limbs of the mag- 
net; and suspending over these bars an armature, one end of 
which is attached by a spring to the frame of the mechanism at 
one side of the magnet, while the other end, projecting at the 
other side of the magnet, is allowed to vibrate between two set 
screws. 


PATENTS EXPIRED APRIL 28, 1889. 


125,920. KImprovement in Unison Stop for Printing- 
‘Telegraphs; Martin F. Wessmann, of Brooklyn, N. Y. A unison 
device for printing-telegraph instruments, brought directly into 
agcion by fing revolution of a single cog or projection on the type- 
wheel s ;. 


126,048. Emprovement in Printing-Telegraphs; Robert 
H. Gallaher, of New York, N. Y. The arrangement of the print- 
ing key or circuit-closer upon the type-wheel index or key of the 
transmitter, or the union of the two in one. 


126.027. 
Wires ; Jose 
of mica intr 
insulator. 


126,038. Improvement in Fastening Telegraph Wires 
to Insulators; Dennis Voran, of New York, N. Y In combi- 
nation with an insulator, a telegraph line wire, an insulated tie and 
an insulating sheath or saddle for the line wire. 





Improvement in Insulators for Telegraph- 
I, Conklin, Jr., of New York, N. Y. A wrapping 
uced between the metallic pin and the body of the 


Copies of the specifications and drawings complete of any of the 
patents mentioned in this record—or of any other patents issued 
since 1886—can be had for 25 cents. Give the date and number of 


break, thus giving a permanent set to its molecules, and after- | patent desired, and address The W. J. Johnston Co., Ltd. 





